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‘ Knowledge is proud that he has learned so much. 
Wisdom ts humble that he knows no more.’—Cowrrr. 
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OUR 1896 CERTIFICATE CLASS. 


J. C. HOROBIN, M.A,, 


Principal, Cavendish College, Cambridge. 


The following important alterations appear in the syllabus. 


The examination begins on Monday the 13th July 1896 at 2 p.m. 


First YEAR, 

The repetition may be chosen from Gray, or, instead of 300 lines 
100 from one of the authors, and 50 from some standard author in 
French, German, or Welsh. 

Physical Geography is omitted, but it will not be safe to assume 
no questions will be set. 

The spe scial books for the languages are : 

Cicero—‘ De Amicitia.’ 
Xenophon—Anabasis, Book IV. 
Latriche et Jolly—La Grammaire. 
Benedix——‘ Doctor Treuwald.,’ 
Cymru Fu, pp. 127-254. 

Book of Genesis. 

Women, instead of Domestic Economy, may take Euclid, 
Book I., props, 1-26, with simple deductions. 


SECOND YEAR. 
150 lines from Shakespeare, with 100 from some standard author 
in French, German, or Welsh. 


Students who take group (¢@) must, if they take group (/), select 
(1) and (3). 

Those who take group (e) must, if they choose group (/), select 
(2) and (3). 

Women. 

A student who passed with credit in Arithmetic in the first year 
may take Algebra instead. 

As an alternative to Domestic Economy the first book of Euclid 
with simple deductions. 

‘ The Tempest.’ 

The age was suitable for such a play, being one of discovery and 

adventure 


The oper ing scene portrays the powerlessness of man in conflict 
with the elements. 


Scene 2 gives the explanation of the shipwreck, with the revelation 
of the wizard art of Prospero and the womanly tenderness of 
Miranda 

Ths 


story of his deposition by his brother Antonio is told by 
Prospero to Miranda, and Shakespeare shows his skill in breaking 
the narrative by dialogue between the narrator and listener 

The int duction of Ariel explains the power of Prospero and 
how it was that no life was lost, though Ariel’s wiles dispersed the 
party, leaving Feidinand alone in despair, and the Neapolitan fleet 


tomer rd bound, believing the king and all on board his ship had 
perish ed, 





VOL. XVI. 


Post FREE, 8p. 


Caliban is the representative of the untutored savage, and the 
dialogue between him and Prospero is descriptive of the exploitation 
of the aborigines by the civilised invader viewed from both sides. 

Ariel beguiles Ferdinand by musical sounds into the presence of 
Prospero and Miranda with the result desired by the duke, though 
he chides Miranda for too ready trust. 

Whilst the-spell of Prospero is working, Act IT. 


» Scene 1 shows 
the King of 


Naples and his court on another part of the island, a 
prey to remorse and worried by the taunts of Sebastian about the 
marriage of Claribel and the Prince of ‘Tunis. 
Gonzalo’s statement of what he would do if he could control the 
peopling of the island is probably meant to be a sarcastic reference 
to the many Utopian schemes of the age. 

The great art of Shakespeare is now shown in the way in which 
he contrives to get corroboration of the statement of Prospero as to 
the plot of Antonio. 

| Ariel puts everyone to sleep except Antonio and Sebastian, and 
| then Antonio suggests to Sebastian the murder of the 
| seizure of the crown. 

| Antonio is the tempter, Sebastian the weak hesitator, 

Sebastian is cultured, but without deep-seated principles, hence 
| he falls an easy prey to the sly Antonio. 

Scene 2 is the comic foil to the serious matter of Scene 1 I, only 
| kept from real tragedy by the power of Prospero, and works out 

still further, in the persons of Caliban, Trinculo, and Stephano, 
| Shakespeare’s view of the relation of civilization to barbarism. 
| Act IIL, Scene 1 shows Ferdinand working for his Rachel even 

as Jacob did, only in more memal employment, and Scene 2 shows 
the parallel plot of Caliban against Prospero. Prospero has all 
things in his hands, and knowing how he lost his duchy by sel fish- 
ness in intellectual pursuits, the problem is how will he 
power on his enemies. 

In Scene III. Alonso and his friends continue their 
search, and the unscrupulous Antonio and the equally guilty 
Sebastian are unmasked and denounced by Ariel, whilst Alonso's 
conscience is awakened on the wrongs done to Prospero. 

Act IV. discloses the kingly nature of Prospero, and the play 
ends without a single jarring note. 

The plot cannot be compared with any other play. 

The whole is placid and breathes the tranquility of age. This 
play of all Shakespeare’s work follows most closely the classic 
unities of time, place, and story. 

Prospero represents the growth in character and moral power 
under suffering. 

Ariel is the living representative of intelligent freedom, whilst 
Caliban is purely material, gross animal. 

Restitution is the natural outcome of conscience awakened. 

Shakespeare in this play gives the world a message of peace and 
goodwill and high morality, and wrote no more. 

Mrs. Jamieson says, ‘lhe character of Miranda resolves itself 
into the very elements of womanhood, She is beautiful, modest, 
and tender, and she is these only. She is so perfectly unsophisti- 
cated, so delicately refined, that she is all but ethereal.’ 

Professor Dowden says, ‘ The persons in this play, while remain- 
ing real and living, are conceived in a more abstract way, more as 


king and 





use his 


fruitless 





types than those in any other work of Skakespeare. 
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115 THE PRACTICAL TEACHER. 


‘ Prospero is the highest wisdom and moral attainment ; Gonzalo 
is humorous common sense incarnated ; all that is meanest and 
most despicable appears in the wretched conspirators ; Miranda, 


whose name seems to suggest wonder, is almost an elemental being, 
framed in the purest, simplest type of womanhood, yet made sub- 


stantial by contrast with Ariel, who is an unbodied joy, too much a | 
creature of light and air to know human affection or human sorrow; 


Caliban—the name formed from Cannibal—stands at the other 
extreme, with all the elements in him—appetites, intellect, even 
imagination—out of which man emerges into early civilization, but 
with a moral nature that is still gross, malignant. 

‘Over all presides Prospero like a Providence.’ 

Miranda is frank and candid (ILL. i. 83), tender and compassion- 


ate (I. ii. 8), truly feminine in trusting her instinct (L ii. 457), and | 


withal well educated (1. ii. 172). 

Prospero is a student and magician of the highest type (I. ii. 90), 
careful and stern (I. ii. 257, 476), noble and forgiving in nature, 
whose moral excellence is more powerful, than his magic (II. ii. 96, 
153; V. i. 56, 78) 

‘In Ferdinand,’ says Mrs. Jamieson, ‘who is a noble creature, we 
have all the chivalrous magnanimity with which man in a high 
state of civilization disguises his real superiority, and does 
humble homage to the being of whose destiny he disposes’ (III. i. 
35, 43; IV. i 26). 

Caliban is a mixture of gnome and savage, half demon, half 
brute, malicious, cowardly, base, false, and ungrateful (I. ii. 322, 
340 ; IL. ii. 1, 104). 


Get up the meaning, with other examples, of the term 
* masque, 

Lines 64 and 66, state (187). 
Speaker of Line 124. 


Scansion of line r1 


A os Preface to Clarendon Press edition and introductiop 
(Deighton). 
», Notes onthe characters in the Play (September Pract. 


CAL TEACHER). 
» Act IIL, Scenes 1, 2, 3. 
* Macbeth.’ 

N.B.—The main notes appeared last month, but the following 
may be added as of possible use for a question on the text : 

Middleton wrote a play called 7he [Vitch, and there is consider. 
able resemblance between it and A/acheth. There is little, if any, 
evidence to show that Shakespeare borrowed from Middleton, by 
there is a considerable amount which goes to show that much has 


| been interpolated in the play as it left Shakespeare’s hands, 


Gervinus says, ‘Caliban is the very opposite to Ariel ; opposite | 
to the graceful creature, both externally and internally, a tortoise in | 


the mud, as the other was a bird in the air, an embryonic being 


defiled, as it were, by his earthly origin from the womb of savage | 


nature.’ 

Ariel is a thing of air, high, noble, affectionate, grateful. His 
love of freedom makes it even possible for him to forget his bene- 
factor. He is the greatest of all Shakespeare’s marvels; for though 
most unreal he is yet most real, and though true to nature, yet 
unrealised (I. ii. 420 ; IV. i. 19; V. i. 15, 21). 


Antonio is despicable and repulsive (1. ii. 68; II. i. 200-289 ; | 


V. i. 266). 

Gonzalo is the antithesis of Antonio, honest, honourable, true, 
attractive, cheerful in disposition, and kindliness personified (I. i. 
26, 48-51; ii. 146, 160, 168; IL. i. 1; V. i. 62-68). 


SYLLABUS OF TEN MontTHS’ WorRK IN ‘ TEMPEST.’ 


1. Read Act 1., Scene 1 and Scene 2 to line 188 and notes. 
»» carefully the illustrations of Shakespeare’s knowledge of 
navigation given in the preface, page xiv. 
Note the ‘merely’ in line 52, Scene 1 ; the scansion of 
lines 5 and 53, Scene 2; the meaning of the lines 


79 $2. 
2. ,, Act I., Scene 2, lines 189 to line 321 and notes. 
Meaning of sustaining in line 218, sttl-vexed, line 
229. 
Scansion of line 302. 
3 »» Act L, Scene 2, line 322 to end and notes. 
Urchins (line 326). Meaning of lines 327-330, red- 
plague (364). 
Scansion of line 370. Meaning of lines 378-379, allu- 
sion in line 335. 
4. » Act IL, Scene 1 and notes. 


;, Notes on the characters in the Play (September PRAcTI- 
CAL TEACHER). 
Notice carefully the stage arrangements to line 105. 
The metaphor in lines 124-5, meaning of sphere (175), 
ut fowling (177), the text of line 242. 


> 4die 


5 », Preface to Clarendon Press edition and introduction 
(Deighton), 
on Act L., Scenes 1 and 2. 
6 i \ct IL., Scene 2 and notes. 


Get up the Dramatis Persone of the Play. 
Allusion in lines 77-71, scame/s (160). 


sf 

% Act IIL, Scenes 1 and 2 and notes, 

Text of line 15, catch (112), Scene 2. 

Metre, with examples of regular and irregular lines. 
Cae Act IIL, Scene 3 and notes. 

- Act IL, Scenes 1 and 2, 

Allusion in lines 3 and 46, Scene 3. 

a Act IV., Scene 1 and notes. 


” ” 7) » +S! ” 


The principal points of resemblance are :— 
Witch. Macbeth. 
Stage directions in IIT. 5 
” ” IV. I, 43. 
Hecate of Macbeth— He 
loves for his own ends, not for 
you.’ 
‘I have drugged their possets,’ 


Song given in full. » 33 
s* ? ” | 

Hecate of Sebastian—‘ I know 
he loves me not.’ 


‘I spiced them lately with 
a drowsy posset.’ 

‘Come, my sweet sisters, let 
the air strike our time.’ 

‘ The innocence of sleep.’ 

‘T’ll rip thee down from neck 
to navel.’ 


‘Tl charm the air to give a 
sound,’ 

‘ The innocent sleep.’ 

‘He unseam’d him from the 
nave to the chaps.’ 


| 


The principal portions of the play which are of doubtful author- 
ship are :— 

I. 2. The slovenly metre, bombastic phraseology, and the 
inconsistency of lines 52, 53, with Scene 3, lines 72, 73, 112, 
et seg aye not like Shakespeare’s work. 

I. 3, 1-37; IL 1,61; IIL 2, 54-55; III. 5, 13; IV.1, 
125-152; LV. 1, 140-159; V. 8, 32, and last 40 lines. 


SYLLABUS OF TEN MoNTHs’ Work. 
1. Act I., Scenes 1 and 2. 
Heath (false rhyme ?) (6)—Metre of 7—Scene 2, 34, Scar- 
sion of captains. 
Learn I. 5, 14-29. 
2. Act L, Scenes 3-5. 
Compare line 123 with Act I., Scene 2, 53-4—Scene 3, 30. 
Suggestion (134-7)--Scene 4, 2, diege—26 (sa/é)—45 /ar- 
binger—52 (subject of /et)—Scene 5. Interpretation of 20-2} 
Accent of chastise V. 26—access V. 43. 
Learn I. 5, 37-53- 
3. Act I., Scene 6-7. 
Interpretation of lines 2-4, especially surcease. 
Scene 7, line 28—Accent of Purveyor, VI. 22. 
Learn I. vii., 1-28. 
4. Act II., Scene 1. 
Preface to Clarendon Press edition and introduction (Deigh- 


ton). 
14 (offices). Interpretation of 25-26—gives (61)—bonfre 
(156). 


Learn ITI., i., 33-64. 





5. Act IL, Scene 2. 
»» L, Scenes 1-3. 
Get up the Dramatis Personz and the metre, with examples 
of regular and irregular lines. 
Learn II., iii, 38-46. 
6. Act IIT., Scenes 1-2. 
Scene I—genius (19)—distance (116)—ferfect spy et seq (13? 
Act I., Scene 4-5. Scene 2, our peace (20). 
Learn IV., i., 50-61. 
7. Act IL, Scenes 3-5. 
Scene 3, lines 2-4—Who is third murderer ?—Scene 4 
lines 105—123 the allusions—124 (magot-fies). 
Act L, Scene 6-7. 
Learn IV., iii, 164-173. 
8. Act IIL, Scene 6. 
Act IV., Scene 1-2. Metre of line 6, Scene 1. 
Act IL, Scene 1-2. ait 
Accent of Dunsinane, line 93—Accent of conjure, IV. 1 5° 
| Learn V., iii., 40-45. 
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go. Act IV., Scene 3. iD ops 
Interpretation of lines 519-20, Act IV., Scene 3. 

” tyranny, lines 66-67. 

Metre of line 177. 

Act III., Scene I-4. 

Learn V., v., 17-28. 


10, Act V. i ; — 
Preface to Clarendon Press edition and Deighton’s introduc- 
tion. 


Act LIL, Scene 5-0. 

Notes on the characters given in August PRACTICAL 
TEACHER. es 

Interpretation of lines 4-5, Scene 2, Act V. 


Notes on ‘ Richard I.’ 


The play should be read in conjunctioz.. with Henry IV. and 
Henry V. It is one of the rhyming plays. ; 

Richard IL. depicts the attempt to remedy the out-of-jointedness 
of the time by violence and usurpation. 

Henry IV. shows the evils of the remedy of force, and Henry V. 
is haunted by the dread of the retribution which may come for the 
sin of his father. 

Act I. Scene 1 opens with the king’s vacillating treatment of the 
quarrel between the Dukes of Hereford and Norfolk. 

Scene 2 depicts the personal loyalty of Gaunt, though stirred by 
the pleading of the Duchess of Gloucester. ; 

In Scene 3 Richard shows his low cunning by stopping the 
conflict, and banishing both appellant and defendant under the 
shadow of a supposed decision of the Council. Richard is incapable 
of real rigour or justice, and temporizes weakly. The scene closes 
with Gaunt’s pathetic attempt to reconcile his son to his exile. 

Scene 4.—Richard is short of money and worried by the Irish 
rebellion, and his unscrupulosity is shown by the reference to Gaunt’s 
illness. 

Act IL. Scene 1.—The deathbed scene. The fearless faithfulness 
of Gaunt and the malign anger of the king make this one of the 
most worderful of all Shakespeare’s creations. 

Scene 2.—The natural grief of the Queen at the absence of her 
husband is intensified by the news of the landing of Bolingbroke. 

Scene 3.——The stern decision of Bolingbroke, the weakness of 
Richard’s hold on his friends, and the rapidity with which Boling- 
broke acted are well described. 

Scene 4 is the antithesis showing Richard’s vacillation, indecision, 
and weakness, almost cowardice, in lingering in Ireland so long, that 
Salisbury’s Welshmen disbanded and most of them joined Boling- 
broke. 

Act III. Scene 1.—Bolingbroke asserts his power by condemning 
Bushy and Green to death. 

Scene 2.—Richard arrives at Barkloughly Castle, and gives way 
to an outburst of sentimental rhodomontade, somewhat brutally 
met by the practical Bishop of Carlisle and the brave Aumerle. 


The exhibition of braggart heroics and unmanly idleness and 
prostration is cut short by the messenger from Bolingbroke. 

Scene 3.—Bolingbroke is before Kent Castle, and though verbally 
submissive to the king, he effectually obtains all he wanted up to 
that time, 

Scene 4.—The moralising of the gardener is cut short by the 
queen, who, learning the real position of affairs, sets out for London. 

Act IV. Scene 1.—Aumerle is charged with Gloucester’s death, 
and his relation to Richard serves as a pretext for dethroning 
Richard, and the subsequent plot against Bolingbroke by Aumerle 
is the proximate cause of Richard’s death. 

_Act V. Scene 1.—The scene opens with Richard’s progress to the 
Tower, and the interview with the queen cut short by Northumber- 
land’s message that Richard is to go to Pomfret Castle and the Queen 
to France. 

Scenes I]. and IIT. are taken up with the trial of Aumerle, and 
the kingly clemency of Bolingbroke. 

Seene LV. leads up by the speech of Sir Pierce of Exton to the 
picture of Richard in his dungeon. 

Scene V.— Richard is still full of jests and verbal moralities, and 
ems to look upon life as a mere fantastic dream, and is only 
toused to spasmodic action by the personal assault of Exton and his 
agents. 

_ scene VI. gives the sharp contrast in the two natures. Richard 
“abby, undisciplined, imprudent. Bolingbroke firm, energetic, 
politic, self-assured, and patriotic. 

Professor Dowden says :—‘ There is no finer contrast in Shake- 
‘peare’s historical plays than that between the figures of the formid- 

© xing of deeds and the romantic king of hectic feelings and 
inilant words, 

‘Richard is self-indulgent, has much superficial sensitiveness, loves 
contemplate in a romantic way whatever is pathetic or passionate 
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in life, possesses a kind of rhetorical imagination, and has abundant 
command of delicate and gleaming words. But his will is nerve- 
less, he is incapable of consistency of feeling, incapable of strenuous 
action.’ 


Morris says :—*‘ After the first act he is irresolute and almost 
imbecile.’ 

Charles Knight says :—‘The conventional dignity of the King 
cannot conceal the intellectual weakness of the man.’ 

His weakness,’pathos, and imagination are displayed in IIL. iii. 
255; IV. £ a60; V. i. 44; V. v. 

Bolingbroke is a great contrast to Richard. Richard indulges in 
vain thoughts and fine words ; Henry plans and acts. Bolingbroke 
is crafty (1. iv. 23), designing (LI. iii. 6), as also in IIL i. 8; ILL. 
iii, 36. 

Hazlitt says:—‘ The character of Bolingbroke is drawn with a 
masterly hand : patient for occasion, and then steadily availing him- 
self of it, seeing his advantage afar off, but only seizing upon it when 
he has it within his reach, humble, crafty, bold and aspiring, en- 
croaching by regular but slow degrees, building power on opinion, 
and cementing opinion by power.’ 

The Duke of York is weak and irresolute, but, on the whole, 
honest and well-intentioned. His duty to his king is in conflict with 
his sympathy for Bolingbroke, hence he does nothing. 

Gaunt appears as a bold, plain spoken, cold, stern man, with 
keen powers of observation and full knowledge of the world and 
of human nature. 

Loyal and patriotic (I. iii. 37; II. i. 40), careless of the effect of 
his words (II. i. 113; IL. i. 135), and philosophic (I. iii. 278, 292; 
II. i. 7, 34). 

Comparing this play with A/acéeth, it is easy to distinguish the 
dividing line between the historical plays and the tragedies, The 
historical plays are objective, the tragedies subjective. The failure 
or success of the one is spiritual, of the other temporal. 

Blank verse, or unrhymed heroics, was first used by the Earl of 
Surrey. A CORRECT blank verse consists of five feet each of two 
syllables with the accent on the even syllables. The following are 
good examples :— 

‘I take | my léave | befére | I have | begun | ’ 
‘With mine | own hands | I give | away | thy créwn | ’ 





The characteristic of the heroic verse is its being poised upon the 
tenth syllable. But there may be twelve syllables and yet the verse 
be heroic. Ifthe stress be on the sixth and twelfth syllables with 
the pause after the sixth, the verse is an Alexandrine; for ex- 
ample— 

‘I heard | thee say | and vaiint—ingly | thou spak | est it | ’ 

‘Did scowl | on gen | tle Rich | ard; no | man cried | ‘*God 
save him ” | 

‘Have I | no friend | will rid | me of | this liv | ing fear.’ 





In any of the feet the stress may be thrown on to the odd syllable, 
provided this is not done in two consecutive feet. This rarely hap- 
pens in the fifth, and more rarely still in the second. 

‘Rain’d from | the wounds | of slaight | er’d Eng | lishmén | 
‘Mark’d with | a blot | damn’d in | the book | of heaven |’ 


SYLLABUS OF TEN MONTHS’ WorkK—‘ RICHARD IL.’ 


a 


. Act I, Scenes 1, 2. 

Note following words for etymology, etc. :—Liege, impeached, 
miscreant, gage, nobles, lewd, rancour, noboot, cousin, height, 
career, inhabitable. 

Complete and state who is the speaker, ‘The trial of a 
woman’s war,’ etc. 


Scan line 23, Scene 1. Antecedent of which, line 90, 


nN 


Act I. Scene 3. 

Clarendon Press Preface. 

Note—regret, hope, warder, along, slyslow, foil, gnarling, 
cloy, viol. 

Under what circumstances is it said : ‘ Things sweet to taste 
prove in digestion sour’ ? 


3. Act I. Scene 4. Act II. Scene 1, 
Note—craft, bonnet, deck, counsel, council, glose, Jewry, 
pelting, rugheaded, moe, tidings, impout. 
4- Act IL, Scene 2-3. 
Dramatis Person used, notes on character, etc. 
Note—Perspectives, cozening, parasite, sirrah, fares, palsy. 
5. Act II. Scene 4. Act III. Scene 1. 
Note—baytree, clean, signories. 
Commit to memory the speech beginning: ‘ This royal throne 
of kings,’ ete. 
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Act III. Scene 2. Sources of Play. 
Not brooks, range, shrewd, beadsmen, double-fatal yew, 
antic, ear the land, 


Act III. Scene 3-4. 


N news, barbed, palmer, lodge, base court, bowls, rub, 
bias, apricocks, knots. 
Act IV. Scene 1. 

Note-—fair stars, forged, learn, owes, revénues, conveyers, 


sacrament, pageant, forfend. 

Note carefully the difference between a simile and a meta- 
phor, and select some examples. 
Act V. Scene 1-3. 

Life of Shakespeare. 

Note—fond, allow, fealty,. bastard, danger, sheer, chopping. 
10. Act V. Scene 4-6 
Clarendon Press preface and notes on characters, etc. 


Note—wistly-rid, Jack o’the clock, jauncing, coffin, inconti- 
nent 
SyLLabus OF WorK—MILTON’s TRACTATE. 


Read the tractate straight through. 

The reasons which Milton gives for writing the tractate. 
Note on Hartleb. 
Note page 2, line 25. 

4, 13, 14, 15, 20. 

Milton's ideas of Learning and the purpose of Education. 
Notes 13, 24, page 3; page 4, note 9. 

»» pages 16, 3, 4, 8, 11, 18, 20. 


” vo 15s on 


Milton’s method of acquiring languages. 
Page 5, note 23; page 6, note 17. 
» 17, +» 7» 8, 9 10, 19. 
The mistakes of the ordinary University course. 
Page 7, note 4; page 8, note 2. 
oo 15, oo 7» 310, 85, 24. 
Milton’s Academy. 
Page 9, note 4, 21, 23; page 10, note Il. 
ss 19, 95 ©. 
8 10. 


>? 
vy 2, gy 1, 9 22 


, 
Milton's order of study. 
rhe style of the prose. 
Page 11, note 18, 21; 


> 


page 13, note I, 22. 
oT) 3, op 32, 205 op 25p op 33, 24, 10, 22. 
Physical education. 
The modern version of the tractate (Introduction, p. xxx.). 
Page 14, note I, 2, 14, 24. 
fhe place of Music in education. 
Life of Milton. 
Quick on Milton. 
o. Read straight through 
Analysis of the Tractate. 


SYLLABUS OF WorK IN GEOGRAPHY. 


referen wre to Brook, and Macmillan’s Geography o, India | 


and British Colonies.) 
Gibraltar (234) ; Malta (235); Climate of Australia (321). 


2. Aden (236 


3. Cyprus (238) ; Hong Kong (238) ; Victoria (326). 


4. History of occupation (239); Ceylon (241); New South 


Coast of India (243-246) ; Queensland (328). 


6. The mountai 


9. Politi ivisions of India (259-260) ; New Guinea (333). 

10. Tows { India (260-262) ; Fiji Islands (339). 

1 é 1 Government of India (257, 262-264); Coasts 
| Mount ystems of New Zealand (334). 

2. 3 tlements (264-265) ; River systems and Climate of 
Z ; 

13. As Basutoland, Bechuanaland (265-266); Political 


virions of N. Z, (338). 





THE PRACTICAL TEACHER. 


14. British E. Africa (266) ; British Central Africa (267) ; Britig 





—_———— 


Foreign Possessions (209). 
15. British Zambesi (267); Coast of Cape Colony (268-279 
Crown Colonies (210). 


16. Mountain system of Cape Colony (270) ; Semi-Crown Colp. 


nies (210). 
17. River system of C. C. 
government (210). 


Pe 


18. Climate, fauna, flora of C. C. 
Possessions in Europe (211). 


(271 272); Tatle of Britis 


19. Towns, people, government of C. C. (274) ; Table of B. | 
in Asia as far as Hong Kong (211-212). 

20. Gambia, Gold Coast, Lagos (275) ; Table of B. P. in As 
as far as Sarawak (212-214). 

21. Mauritius, Natal (276) ; Table of B. P. in Asia (214-216), 

22. Niger Territory, St. Helena, Sierra Leone (277-278) ; B. | 
in Africa as far as Natal (216-218). 

23. Somaliland, Zuzuland (279) ; B. P. in Africa (219-220), 


in America (220-221). 
Ontario Province (281-286) ; B. P. in America (222-223), 


> 


26. Quebec Province (287-290) ; B. P. in Australasia (224). 





Borneo (237); fauna and flora of Australia | 


1 systems of India (246-250) ; South Australia 


7. The river system of India (250-254) ; Western Australia (331). | 


ina, flora of India (255-256) ; Discovery, etc., of 


27. New Brunswick (290-292) ; B. P. in Australasia (225-226), 


28. Nova Scotia (292-294) ; pp. 1-26, Macmillan’s India, ete, 


| 29. Manitoba (294-296) ; pp. 26-50, Macmillan’s India, ets, 
30. British Columbia (296-298) ; pp. 50-70, Macmillan’s India, 


India, etc. 


32. Saskatchewan, Keewatin, N.W. Territory (299) ; pp. 94-122, 


Macmillan’s India, etc. 

33. British Guiana, Honduras (301) ; pp. 122-147, Macmillan 
India, etc, 

34. Newfoundland (301) ; pp. 147-191, Macmillan’s India, ete 


35. Bahamas, Jamaica (303-304); pp. 243-289, Macmillan’ 


British Colonies. 


36. Leeward and Windward Islands (305-306) ; pp. 289-330, 


Macmillan’s British Colonies. 
37. Tasmania (310-312); pp. 191-242, Macmillan’s Britis 
Colonies. 


38. Coasts of Australia (312-316); pp. 159-190, Macmillan’ 


British Colonies. 
39. Mountain system of Australia (317-318) ; pp. 1-78, Ma 
millan’s British Colonies. 

40. River system of Australia (319) ; pp. 78-158, Macmillan 
British Colonies. 
SYLLABUS OF WoRK IN History. 

| (Zhe references are to Carpenter and Green for outlines, 

| subjects referred to for the special period can be studied nw 

| full text-book, such as Gardiner, Meiklejohn, Fearn side (U.( 

ete. ). 

1. Book ie Ch. is. 

| Life of Wolsey. 

Ireland under the Tudors. 
2. Book II., Ch. i, C. and G. 
The Divorce (Question of Henry VIII. 
Government and Power of Parliament under the Tudors. 
3. Book IL, Ch. ii, C. and G. 
Life of Thomas Cromwell and Cranmer. 
Social and economic life in 16th cent. 
Life of Bonner. 
4. Book II., Ch. iii., C. and G. 
The Humanist reform, 
Earl of Essex. 
5. Book II. Ch, iv., C. and G. 

Life of More. 

| Life of Earl of Leicester. 

6. Book III, Ch. i., C. 


and G. 





and G. 


The establishment of the Royal Supremacy in Ecclesias 


inatters. 
Cardinal Pole. 


(271) ; Colonies with responsible 


24. Bermudas, Intension of the term Dominion of Canada (280); 
2 


31. Alberta, Assiniboia, Athabasca (298) ; pp. 70-94, Macmillan’ 





29. 
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», Book III., Ch. ii, C. and G. 


The conflict of the Lutheran and Carthusian ideas. 
Sir P. Sidney. 
§ Book IIL, Ch. iii, Cc. and G, , 
" “The Dissolution of the Monasteries. 
Flodden, 
Book IV., Ch. i., C. and G. 
The Six Articles, 
Pilgrimage of Grace. 
10. Book IV., Ch. ii, C. and G. 
Massacre of St. Bartholomew. 
Act of Uniformity (1559). 
1. Book IV., Ch. iii., C. and G. 
Spanish Armada. 
Elizabethan Literature. 
2, Book IV., Ch. iv., C and G, * 
Life of Lord Burleigh. 
Lady Jane Grey. 
3. Book V., Ch. i, C. and G, 
The Elizabethan Settlement of Religion, 
The Sea Dogs. 
4. Book V., Ch. ii, C. and G, 
The Jesuit Movement. 
Milton. 
Book V., Ch. iii., C. and G. 


) 


15. 

‘Life of Robert Cecil. 
Presbyterians. 

16. Book V., Ch. iv., C. and G, 


Life of Raleigh. 
17. Book V., Chaps. v. and vi., C. and G. 
Erasmus and the Oxford Reformers. 
18. Book VI., Ch. i, C. and G, 
Utopia. 
19. Book VI, Ch. ii., C. and G, 
The Holy League. 
20. Book VI., Ch. iii., C. and G. 
Treaty of Madrid. 
21. Book VL, Ch. iv., C. and G. 
The Holy League (Cognac). , 
22. Book VI., Ch. v., C. and G, 
Laity v. Clergy—The Nation v. Rome. 
23. Book VII., Ch. i, C. and G, 
The Statute of Submission. 
24. Book VIL, Ch. ii, C. and G. 
‘The Act for Restraint of Annates. 
25. Book VII., Ch. iii, C. and G, 
First Act of Succession, 
26. Book VII., Ch. iv., C. and G. 
Act for Exoneration from Payments to the See of Rome. 
27. Book VIL, Ch. v., C. and G. 
The Reformation Parliament, its acts and its relation to Con- 
vocation. 
28. Book VII., Ch. vi., C. and G. 
Cambridge Gospellers. 
29. Book VII., Ch. vii., C. and G. 
The Ten Articles. 
30. Book VIII., Ch. i, C. and G. 
The Nun of Kent. 


IL. “— ber Ch. ii. (to the beginning of the Peninsular war), 
>. and G, 
Lord Protector Somerset. 
2. Book VIIL, Ch. ii. (complete), C. and G. 
Vagrancy Act. 
}. Book IX., Ch. i, C. and G. 
lhe Spanish Marriage. 
+ Book IX., Ch. v., C. and G. 
Wyatt’s rebellion. 


5. Appendix I., C. and G. 
Marian Persecution. 


36. Appendix II., C. and G. 
Mary Queen of Scots. 





40. 


(Zhe references are to Pendlebury, Dixon, and Wollman, 
miscellaneous Examples in P, ought to be worked. 


. Appendix IIT., C. and G. 


Acts of Uniformity. 


38. Book I., Ch. ix.; Book IL, Chaps. i, iv., C. and G. 


Treaty of Edinburgh (or Leith), 


39. Book IV., Ch. iv. ; Book V., Ch. vi., and Introduction to 


Book VI. 

* Test Act’ (1563). 

Book VI., Ch. v., pars. 9-11; Book VIIL, Ch. ii, pars. 
8.-12. 

Life of Drake. 


SYLLABUS IN ARITHMETIC, 


All the 
The Alge- 


bra is very simple and can be got up from any elementary text 
book, such as Hall & Knight's, Gill’s Oxford and Cambridge.) 


w 


~ 


Pars. 16-26, P. 
Dixon on Signs. 


. Pars. 35, 36, P. 


Dixon on Measures and Multiples. 


. Par. 46, P. 


“Dixon Chap. XV. 


. Pars. 90, 97, P. 


Dixon on Ratios. 


. Pars. 112, 131, 132, P. 


Dixon on Discount. 


. Pars. 136, 138, Note, P. 


Dixon on Clock Sums. 


. Par. 175, P. 


Discount on Motion Problems, Chaps. 37, 38. 


. Pars. 218, 219, P. 


Wollman on G.C.M. 


. Pars. 227-233, P. 


Wollman on S. Interest. 


. Pars. 236-239, I 


Wollman on D. and P.W. 


- Par. 241, P. 


The relative merits of Decomposition and Equal Additions in 


Subtraction sums. 


we 


16. 


2I. 


2. 


4. 


Pars. 248-250, P. 
Prove that if a— 6 = x, then (a + c) — (64+ ¢) =x. 


. Pars. 263-266, 271, P. 


Prove a X6=6X a. 
Pars. 273-275, P. 
Prove if a=6+cand r= y +2, then ax = by + bz +ey 


+ cz. 
15. 


Pars. 277-288, P. 
Prove ifa =6 +c¢+d,then® = b ro d 
» x x a 


Par. 306, P. 


Prove if @ =: 6 xc, then * = * > 6 
a 


. Pars. 309, 310, P. 


b ¢ 
¢, then a X mb = mc, anda X = -—. 
mom 


Ifa xd 


. Pars. 336-344, P. 


If z@ xX 6 = x, then va x b= nx, and Sb See Z; 
n n 


Pars. 346, 347, P. 


If ab = cd, then =“. 


0 


. Pars. 360-365, P. 


If? =x, then “* = nx, 
b b 


Pars. 370-372, P. 
a_ ma am 


Prove - = = ‘ 
6 mob b—>-m 


N. B.—Not less than six examples ought to be worked per 


weck from the miscellaneous sets besides the questions 
set from month to month, 
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Domestic I MY, 
(7 dD / 
First } md Year 
3. Pars. 74-79 lars. 107-124 
>. Pars. So-SS l 125-145 
3. Pars. 89-10 ood, Ch. | 
4. Vars. 107-118 Ch. IV., pp. 163-168 
5. Pars. 119-130 Dirt, Ch. VIL, pp. 191-197. 
6. | 131-160 ilouses, Ch. VIIL, pp. 195 
205 
7. Ilygience, Ch. L, pp. 135 Food for Sick, pp. 213-231. 
14> 
8. HL., Ch. IL, pp. 149-157 ood for Sick, pp. 231-245. 
9. H., Ch. IIL, pp. 158-162 Food for Sick, Ch. IL., pp. 246 
259 
10. H., Ch. V., pp. 169-173 Choice of Food, pp, 263-279 
a1. H., Ch. VL., pp. 173-182 Clothing, pp. 377-381. 
2. IL., Ch. VL, pp 182-190. Cost of Clothing, pp. 352-359 
13. Clothing, pp. 377-381 Sources of Clothing, pp. 359-393 
14. Cost, etc.of C., pp. 382-389 Care of Clothing, 394-409 
15. Sources, etc. of C., pp. 359 Ixpenses, etc., 413-4206. 
393 
16. Care, etc., of C., py 04 Kead carefully the model an- 
49) Swe! 
The remaining divisions of work, notes on special books, and the 
first set of questions for examination next nth. 
students are strongly uryed to use the questions as indicative of 
work to be ¢« rur, as well; rt of the state olf preparation, 
— wo — 


CONVERSATIONAL LESSONS IN CHEMISTRY. 


BY THOMAS CARTWRIGHT, B.A., B.SC. (LOND.), 
First Class llonoursman in Chemistry, S. and A. Department, 
Lecturer in Chemistry to the Middlesex County Council, 
Late Lecturer in Physiogrvaphy to the Birkbeck Institution, 


For particulars of the List of Chemicals and PRACTICAL 
PREACHER Set of Apparatus for working the experiments 
referred to in these lessons see numbers for January and 
February 1893. 


LESSON XXV.—POTASSIUM. 


1 AM about to perform for you an operation that has been 
a very common practi ol many pe ople for many ycars, one 
of which, | feel sure, most of you have already heard. In 
this crucible | place some wood, which we will proceed to 


burn until nothing but ash remains. We now place the ash in 
water and filter off the clear solution, from which the purified 
ash can be got by evaporation Che ash obtained by burning 
the wood is called fofash. ‘The purified variety, of which 
here is a specimen, is known by the name of fearlash. Both 
have been used for ages for cleansing purposes. Chemically 


considered the substance is potassium carbonate (K,CO 

From this pearlash we get the metal which you see kept 
for safety under naphtha in this bottle. What is the metal 
called, Lilla? It is potassium, sir ; 1 remember that we used 


it in Our preparation of hydrogen. Quite true, and if you will 
look at our wall-sheet of famous men, you will see that this 


interesting metal was first prepared by a very well-known 
l.nglishman, one of the greatest chemists that has ever lived. 
Of whom do | speak, Phil? Of Sir Humphry Davy, sir. 
Yes, and that will perhaps give an additional interest to this 
curious metal, 1 will now tell you how Sir Humphry isolated 
potassium, He used some of the substance which | have 
here in sticks—caustic potash (KOH)—which is obtained 
from pearlash very simply. ‘To a strong boiling solution of 
pearlash slaked lime is added, and the mixture is then 
filtered. Upon evaporation of thi liquid thus obtained, caustic 
potash is left behind, as the following equation will show 
KyCOy Ca(OH 2KOH CaCos; 
pearlash *  slaked lime causti 7 calcium 
potash carbonate. 
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| By the action of the electric current upon this caus 
| potash, Davy obtained the metal potassium, which we y 
proceed to examine. In the first place why do we kee 
under a liquid? You cannot answer. Very good; we wi 
proceed to find an answer. Let Trixie take one of the pelle, 
of potassium from the bottle and cut it, for potassium is su¢} 
a soft metal that it can readily and easily be cut. Hold y 
the cut pieces, Trixie, and tell us what you observe. Ty 
metal is of a bluish-white colour, and is very bright. Kee 
looking at the cut surfaces, please, and closely observe th 
change that will take place. Well, Bob, what have you t 
say ? The surface is no longer bright, sir, but seems to 
covered over with a dull, white film. Exactly, and | feel sy 
that a little thought will enable you to tell us what the fily 
really is. Is it potassium oxide, sir ? Of course it is, and we 
may say that our potassium has rusted. The chief thing; 
observe is the readiness and quickness of the change. If yw 
left any quantity of potassium in the air it would oxidise s 
rapidly and energetically that we should have a very serious 
explosion. Now bring some water here, and you, Tom, thr 
a very small pellet of the potassium upon the water. Exphai 
what follows, Lilla, bearing in mind what you learnt in , 
lesson on hydrogen. ‘The potassium is replacing the hydrogen, 
and the hydrogen is made to burn by the heat produced byt 
combination. Very good ; but now carefully consider what 
bodies are really combining. Let Minnie answer. 1 
potassium is combining with the oxygen of the water, sir, an/ 
so sets the hydrogen free. Yes ; so that here again we 
met by the fact that potassium has very great affinity for 
oxygen, and you see that it would never do to keep the meta 
in water. Naphtha, however, is exactly suitable, as it contains 
no oxygen, its component elements being carbon and hydroge: 
Again we throw a pellet of potassium upon water ; this time] 
want you to observe that the metal dees not sink, but floats 
about upon the water just like a cork. What does that tea 
us, Mabel ? ‘That potassium is much lighter than water 
Quite so, and here again we are surprised to find a metals 
different from the commoner metals with which we have 
already acquaintance, but a little reflection will remir 
us that neither hardness nor great weight are necessary t 
metals. Already we have learnt that potassium is present 
all plants ; it is also found in the sea as potassium chlori 


















































(KCI), and is widely found in rocks. In many tropica 
| countries the soil is encrusted with a deposit of nétre o1 
petre, which is potassium nitrate (KNO,)—a most valu 





manure, giving to plants the nitrogen and the potassium whi 
are absolutely essential to their existence. Here is a speci! 
| of nitre or saltpetre with which, however, you are a 
acquainted, for you have taken it as a medicine; you hay 
used it to make your touch-paper and fuses ; it has cured 
pickled your bacon for ages. Furthermore, it is nitre t 
forms the most important constituent of gunpowder, and f 
nitre, by the action of sulphuric acid, is obtained all the 
nitric acid that is used in so many ways. Hence you no 
have before you the most important potassium compoune 
Here are other compounds of our metal, all of which ar 
great service in one way or another. Perhaps you cat 
recognise this body, Tom ? No; well take a test tube ane 
heat some of it,and then apply a smouldering chip. What 
you get by so doing ? Oxygen, sir, and the white body | now 
remember to be chlorate of potash. Yes, and this compou! 
(KCIO;) is widely used in the manufacture of firewors 
What do we use frequently for swollen glands, Minnie ¢ Her 
is some of it. lodine, sir. Yes, we use potassium 10di¢ 
(KI) and iodine together ; and if your nerves are out of or 
the doctor will probably give you a dose of bromide 
potassium (KBr) to set you right. This white body 1s! 
iodide, and this the bromide. Here is a third white salt w! 
| the doctor again uses. It is potassium sulphate (K.50,),4 














































is very beneficial to the bowels. This pretty yellow sal 
potassium chromate (K.CrO,), whereas this beautiful red § 
is potassium bichromate (K,Cr.O;). Both are very valual 
for calico printing and for colour making. Here, again, 15 ' 
deadly cyanide of potassium (KCN), a few grains of whi 
would infallibly cause death, but without which we should ! 
greatly at a loss in electroplating; whilst, last of all, here 
another potassium compound known as liver of sulphut 
(K,S), which is also a very useful drug. After what I have sal 
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concerning the compounds of potassium that are now on the 
table before you, 1 need say no more in order to convince you 
of the immerse importance of potassium and its compounds. 
Now let us return to the metal itself again. Place a pellet 
between the folds of some blotting paper and so get rid 
entirely of the naphtha in which the potassium has been 
lying. Now heat this in a crucible. You notice that it soon 
melts, and if you continue the heating it gives off a green 
vapour at the higher temperatures. ; 

‘Take this clean platinum wire, Ernie, and, after moistening 
it with hydrochloric acid, place it in any compound of 
potassium you please, and then put the wire in the Bunsen 
flame. What do you observe? I notice a very pretty violet 
flame, sir, which only lasts a very few seconds. Yes, you 
must all carefully observe that violet flame, as it constitutes 
one of the most reliable tests for the metal potassium. 

| must now show you how potassium is prepared at the 
present day, for Davy’s method has long been replaced by a 
much simpler one. 

Here is some cream of tartar, which is a compound of 
potassium and the well-known tartaric acid. Place some of 
this in a crucible and apply heat. Soon the mass blackens, 
as you observe. It is no longer cream of tartar, but a mixture 
of very finely divided carbon and pearlash. Such a mixture is 
used in the modern method of manufacturing potassium. All 
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that is now needed is to raise the mixture to a very high | 


temperature, which is done by placing it in iron bottles. 
Potassium is formed in accordance with the following 
equation— 


K:CO, eee Ky 3CO 
pearlash carbon potassium carbon 
monoxide. 


The metal is collected by condensation in flat iron con- 
densers. The operation is a very dangerous one. 
~ We will now close our lesson by tabulating what we have 
already learnt about the more important compounds of 
potassium, 
SOME POTASSIUM COMPOUNDS. 


Formula Name. | Use. 
k,0 - | Potassium oxide - - — 
KOH - em hydrate - - | Used in soap making. 
KNO, a nitrates (nitre | Medicine, pickling, touch- 
or saltpetre). paper and fuses. Gun- 
powder (75°/,). 
K:CO, - o carbonate (pot- , Has cleansing properties. 
ash or pearl- 
ash). 
KCl. - oi chloride (syl vite) = 
Kl- - mi iodide - - Application to skin, 
KBr ai bromide - For nervous disorders. 
K.SO, 3 sulphate - For purging. 
KCIO, ae chlorate - - | A source of oxygen ; fire- 
; works. 
K,CrO, a chromate - For calico printing and 
colour making. 
K,Cr,\ Pa = bichromate- - 


ad - ’? ” 
and in galvanic bat- 
terles, 





NEW PROBLEMS IN ARITHMETIC. 
(SECOND SERIES.) 
BY T. B. ELLERY, F.R.G.S., 
President of the National Union of Teachers. 


5TH PapeER. 
Stanparp VII.—(1895 Cope). 
. Pn first series having been well received, and the 
Editor’s wish being law, the present series is sub- 
mitted in the hope that teachers—especially the 
young and inexperienced—may derive some assist- 
ance in their heavy labours. 












As I have said before, a number of the exercises 
may be found beyond some of the children in the 
Standard, but each will form the basis of a good 
lesson, and the whole set, carefully worked on the 
blackboard and by the children, will give excellent 
practice and help considerably in the preparation for 
more advanced work. 

For introduction see The Practical Teacher for Octo- 
ber 1894, and for further particulars 7he Girls’ Mistress 
for September Ist, 1894, in which issue appeared the 
first of a series of papers entitled S/andard Problems 


for Girls, and How to Solve them. 


The second series began with a set of tests for 
Standard III. 
A. 


1. The average of six numbers is 23}. The aver- 
age of the first four is 24, and the fifth is 20, Find 
the. sixth number. 

2. A man invested a sum of money in 5} per cent. 
railway shares at 143}. His income from these 
shares being £440, find the amount invested. 

3. The factors of two numbers are 3}, 8, 5, and 


1 
2}, 6, and 1} respectively. Find '* of the sum of the 
: 9 
two numbers, 


4. I bought 2! ewt. of tea at 7 Ib. for half a guinea, 
and sold the whole at a gain of 16% percent. Find 
selling price per cwt. 

5. 2 of acertain sum of money, together with 8s., 


1 
-L of 2 of i of 15s. Find the sum. 
14 

6. 10) tons of coal were distributed among 60 men 
and a certain number of women, each woman re- 
ceiving 60 per cent. of a man’s share, which was 
2! per cwt. Find the number of women. 

7. Lsold a horse to B for £35, which was } more 
than it cost me. What should | have sold it for to 
gain 20 per cent. ? 

8. If 12 horses cost as much as 8 cows, and 3 cows 
cost as much as 20 sheep, find the cost of 20 horses, 
£2 5s. being paid for a sheep. 

9g. A man bought 300 lb. of grapes at tod. a Ib. 
He sold one-third of the whole at Is. a lb., one fourth 
of the remainder at ts. 4d. a lb., and the remainder 
at is. 6d.alb. Find his total gain per cent. 


10. In Germany the money table is as follows :— 
100 pfennige = 1 mark. <A_ gentleman bought 
three articles at 1 mark 75 pfennige each, and a 
dozen others at 2 marks 75 pfennige each. His 
hotel bill amountec to 16 marks 50 pfennige. Cal- 
culate his expenditure in £ s. d. (a mark IS.). 

11. I bought 16 Ib. of butter at 1s. 7!d. per Ib., 
and four times that quantity at Is.alb. 1 sold the 
whole at the rate of 5 lb. for 6s. $d. Find my gain 
per cent. on the whole sale. 

12. A gentleman divided 30 per cent. of his total 
property between his two sons, the elder’s share 
being to that of.the younger’s as £1 10s.: £1. The 
elder son received £900. Find the total value of the 
gentleman’s property. 

B. 


13. | bought £2,000 2} per cent. stock at 96, and 
when the stock rose to 98 I sold out. Find my gain. 
(Neglect brokerage.) 
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14. In a school of 200 children, 60 per cent. made 
every attendance one week, 20 per cent. were absent 
once, and the remainder made an average of five 


attendances. Find the average attendance per child | 


for the week (10 times). 


15. I bought 60 eggs at 5 for 3d., and 40 at 4 for 
3d. I sold one half of them at 10 for ts., and the 
other half at a penny each. Find my gain per cent. 

16. I bought apples at 5 a penny, and sold them at 
3 apenny. Find my gain per cent. 

17. I sold an article for 75s., which was a gain of 
25 per cent. on the prime cost. What should I have 
gained per cent. if I had sold it for £4? 

18. Divide one hundred and sixty-eight guineas 
among 3 persons in the following proportion: 
ai « « ‘ 

2}: 3h: 4}. 

19. A gave 10 per cent. of his money to B, and 
then 10 per cent. of the remainder to C, and had 
£162 left. What had he at first ? 

20. There are 80 boys in a certain class, and their 
average age is 89875 years. 25 per cent. are 
10 years of age, and 40 per cent. are 9 years of age. 
One half of the remainder are 8 years of age. Find 
the average age of the remainder. 

21. The sum of the ages of three brothers is 
26 years. Thirty years ago their ages were in the 
proportion 5, 4, 3. Find their present ages. 

22. I invested £7,200 in the 3 per cents. at 957, 
and on their rising to 98! transferred to the 33 per 
cent. at 997. Find the alteration in my income 
(brokerage } on each transaction). 

23. A can run half a mile in 4 minutes, and B 
; of a mile in 6 minutes. They run a race of 1 mile 
4 furlongs. Who wins, and by how many minutes? 


24. A bought a horse and sold it to B at a gain of 
25 per cent. B sold it to C for £60, which was 
20 per cent. more than he gave for it. What did A 
pay ? 

C. 

25. The Swedish coin table is as follows :—100 ore 

1 krona (plural kronor). A gentleman left Eng- 
land with £60 in his purse for a month in Sweden. 
He spent in travelling £3 6s. 8 and 124 kr. 50 Gre. 
His other expenses amounted to 715 kr. 50 Gre. 
Reckoning the krona as ts. 1\d., what amount in 
i:nglish money had the gentleman on his return? 

26. A and B can do a piece of work in 12 days, 
8 and C in 16 days, A and D in 20 days, and C and 
LD) in 24 days. How long would they take to com- 
plete the task working together ? 


ye 


27. Divide £47 among A, B, and C, so that as 


often as A gets £4, B gets £5, and as often as B gets | 


£3, C gets £4. 

28. Find the cost of carpeting a room 16 ft. 6 in. 
long, and 15 ft. gin. wide, with carpet 1} yd. wide, 
at 3s. Od. a yd. 

29. lind the cost of carpeting a* room 35 ft. 9 in. 
long, and 20 ft. 3 in. wide, with carpet 18 inches 
wide, at 2s. 4d. a yd. 
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31. 1 invested £2,400 in the purchase of 3 per ce 

stock at 96, and divided the first year’s income among 

| my three sons in the proportion of 1, 1}, 2}. Why 
did each receive ? 

32. Taking the metre as 39} in., how many Eng. 
lish miles and yards does a man travel if he take the 
train at Stockholm, and journey to Malm6, a distang: 
of 618 kilometres? (A kilometre = 1,000 metres, 


33. The average of 8 numbers is 18}. The aver. 
age of the first four is 16. The fifth number is th 
same as the sixth, and the seventh is 60 per cent, of 
the eighth. The seventh number being 24, find the 
| fifth, sixth, and eighth. 


34. A man bought a number of apples at 4, 
| penny, and an equal number at 5 a penny. He soli 
them at 4 for 2d., and gained gs. 2d. How many 
apples did he buy in all ? 





35. A, B, and C together begin a piece of wor 
which A alone could complete in 4 days, B in 6 days, 
and C in 8 days. A works for one day only, and§ 
for 2 days only, but C does not stop until the work 
is finished. How long after B leaves will C take ty 
finish the task? 

36. A man’s income is £240. Income tax is 8¢. 
in the £, and he does not pay on the first £if, 
After he has paid the income tax, and put aside £{, 
what does he spend in the second half of the year, 
reckoning that he spends half as much again in the 
second half as in the first half ? 

37. A grocer mixed two kinds of sugar at 2d. and 
3d. a lb. in the proportion of 3 : 2 respectively, and 
he sold in all 80 lb. of the mixture at 3}d.a lb. 
Find his gain. 

38. A’s income is derived from £3,800 invested in 
the 2} per cent. at 95. He divides one half year's 
income among his three sons, so that for every 
shilling received by the eldest, the second son re 
ceives gd., and the youngest 3d. Find the share of 
each. 

39. Divide 190 into three parts, so that the first 
shall exceed the second by 33!) per cent., and the 
third by 60 per cent. 

40. In what ratio must two kinds of tea, costing 
respectively 1s. 6d. and 2s. 6d. a Ib., be mixed, 9 
that the mixture may cost 2s. 3d. a lb. 





ANSWERS. 

(1) 24. (22) £50 12s. 6d. gain. 

(2) £11,480. (23) B wins by 1} minute. 
(3) 1. (24) £40. 

e 49 16s, ee owe 

( 3 45. 26) 5Sy5 days. 

) 40 women. (27) A, £12; B, £15; C, £2 
(7) £36. (23) £3 78. 44d. 

(8) £200. (29) £18 15s. 44d. 

(9) 563 per cent. (30) £74 16s. 

(10) £2 14s. 9d. (31) £15; £22 10s. ; £37 1% 

| (11) 1844 per cent. (32) 383 miles 11423 yards. 

(12) £5,000, (33) 10; 103 40. 

(13) £40. (34) 400 apples. 

| (14) S$ times. (35) yang 

(15) 66% per cent. (36) £106 8s. 
(16) 663 per cent. (37) 458 per cent. 
(17) 334 per cent. (38) £23 15; £17 16s. 34.5 
(18) 40 gs. ; 56 gs. ; 72 gs. £5 18s. gd. 

(19) £200. (39) 80; 60; 50. 
(20) 84 years. (40) 3: 9. 


30. L invested £6,240 in 2! per cent. stock at 97}. | 


How much of the income received from this invest- 
ment can I save in a year, if I spend 2 guineas a 


week (1 year = 52 weeks)? 


(21) 45 years ; 42 years ; 39 years. 
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W. Carr, Newpfort.—A person buys 6 per cent. bonds, the 
iuterest on which is payable yearly, and which are to be paid off at 
par 3 years after the time of purchase. If money be worth 5 per 
cent, what price should he give for the bonds ? 

The price should be such that at the end of the three years 
the amount, at compound interest, of the interest received on 
the bonds, plus £100, the par value, shall equal the amount at 
compound interest of the money necessary to purchase a £100 
bond, reckoning the rate of interest at 5 per cent. per annum. 

Now, the amount of £1 for one year at § per cent. = £3}. 

At the end of the first year he receives £6 interest on his 
f100 bond. This he re-invests for two years at 5 per cent., 
when it = £(34)? xX 6 = LYMAP. ; 

At the end of the second year he again receives £6 interest, 
which, invested for one year at 5 per cent., = £34 x 6 = £$3. 

At the end of the third year he receives £6. 

Amount at compound interest of the interest received on the 
bond for three years 

= LY + LB + £6 = LY = Lr8-915. 

This amount plus the par value of the bond = £118°915. 

Now, the money invested in the purchase of the bond at 
compound interest for three years at 5 per cent. should also 
= £118'915. 

Amount of £1, at compound interest for three years, at 

5 percent, = £(9$)* = £8885 = £1°157625. 

Let £P = purchase price of £100 bond ; then P x 1°157625 
= 118915. 

“. P= 118915 — 1°157625 = £102°723 = £102 14s. 5°5d. 


Xpire.—In how many ways can IO persons be arranged in a 
railway compartment if one can sit only in a corner seat, and if two 
others cap sit only facing the engine ? 

(1) Let us first suppose that the one who can sit only in a 
corner seat is facing the engine. Including the two who can 
only sit facing the engine we have now three on this seat. Out 
of the seven who remain, we must find out in how many 
different ways two persons can be selected to make up the five 
who are to face the engine. This is given us by the formula 

I7 = 2I. 
15|2 

Now the individuals comprising each of the 21 different 
selections of five persons each may be permuted, or sit in a 
different order on the seat. But as one person can only sit in 
the corner, that leaves but four persons to be permuted, taking 
them all together. The number of possible permutations of 
these is |4. But since the individual who can only sit in a 
corner may sit in either corner, the number of possible permu- 
tations is |4 X 2. Multiplying these by 21, the number of 
different selections of five persons to face the engine, we get 
21x |4X2=21X4xX 3X2 X 2 = 1008, as the different 
ways in which persons on the seat facing the engine may be 
placed. 

We have now to consider those who sit with their backs to 
the engine. We have to consider in how many different ways 
five persons can be selected out of seven. The number is 

17 
isi2 

The number of different ways in which each of these different 
selections may be arranged on the seat = |5. Therefore, the 
total number of different ways in which the persons sit with 
their backs to the engine = 21 X |5 = 21X5X4X3X2 
= 2520. a 

(2) Now, suppose the person who can sit only in a corner 
seat to sit with his back to the engine. We wani four more 
passengers for this seat, and as we have to exclude those who 
can only face the engine, we have seven to select from. The 
umber of selections of four persons each we can make out of 

17 
1413 

Now, as with the opposite seat in the former case, only four 
persons can be permuted, as one must sit in acorner. These 
can be permuted in |4 ways, and as the person can sit in 
tither corner, the total number of permutations = |4 X 2, 


= 2I. 


seven persons = 


35- 





As there are 35 combinations of four persons each, the total 
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number of ways in which persons can be arranged with their 
backs to the engine = 35 xX |4 X 2 = 1680. 

Each combination of four persons taken out for the seat with 
the back to the engine leaves a combination of three who are 
to face the engine. The number of different ways in which 
three can be selected to face the engine therefore = 35. Now 
the five persons who are to face the engine can be permuted 

all together, since there is no restriction as to corner seats. 
The total number of different ways in which they can be 
arranged equals, therefore, 35 X |5 = 4200. 

Total number of different arrangements which can be made 
= 1008 + 2520 + 1680 +4200 = 9408. We have only con- 
sidered the possible number of different arrangements of persons 
in each seat. If we had taken into account the changes made 
in the relative positions of the persons in the two seats, we 
should have multiplied 1008 by 2520, and 1680 by 2520, and 
have added these products. 


Xpire.—Find the number of ways in which 10 persons can be 
arranged (1) in a straight line and (2) in a ring, and find the 
number of ways in which 10 spherical beads can be strung so as to 
form a bracelet. + 


(1) The number of ways in which 10 persons can be ar- 
ranged in a straight line = |10. For demonstration, see any 
good Algebra. = 

(2) Suppose one person to remain fixed. The remaining 
persons can be permuted |g times, or arranged in that number 
of different ways. If, however, we do not consider as different 
arrangements the cases in which a person has the same neigh- 
bours, but the right-hand neighbour of one time has now be- 
come the left-hand neighbour, or vice versa, the number of 

° . : 9 
different arrangements is only half the foregoing, or = l9, 

In a similar way, suppose one bead to remain fixed, The 
remainder can be arranged in |9 different ways. 


We are obliged to ‘Gamma’ for pointing out an inaccuracy in 
the solution of the problem sent by Anne (Herne Hill) which ap- 
peared in the June number of the ‘PRACTICAL TEACHER.’ We 
append ‘ Gamma’s’ solution of the problem in question. 


Let N denote the position of the nail at moment under con- 
sideration, Let ON = x, and RON = 9. 


Pp 





oO} 








K 


Velocity of point P on the circumference, that is, its circular 
velocity, per question, = 8 miles an hour or 4° ft. per second. 


Therefore circular velocity of point N = OP of velocity of 


P= (3 x ”) ft. per second at right angles to radius ON. 
Resolve this into its horizontal and vertical components, the 
former of which only carries the point N forward. Now, this 
176 
15 
relatively to the centre O. But, per question, the onward 
velocity of nail at given instant is 10 miles an hour, or 
(10 — 8) miles an hour relatively to the centre ©, that is, a 
velocity of ¢# ft. per second. 

* y 178 x sin 9 = 4, 
4 15 15 

..x sing = § f= NR. 

.”. Height of nail above ground 

= NR + RK = § ft. + 24 ft. = 34 ft. 


horizontal velocity of N = (i x x sin ¢) ft. per sec, 


Therefore 
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int to be borne in mind is that every part of the wheel 
tion about ©) if it were stationary + an onward 
miles an hou 
Physical Geography is not specifically mentioned, but 
nwise t » drop it. 
ret Brook’s ‘Descriptive Geography’ (Hughes). 
up to date on Colonial matters 


You may expect full solutions to your queries in our 


NEW COMPOSITION STORIES.—STANDARD Y. 


Suitable for‘ Unseen Tests’ in Reading also. 


J4i* 

CARRIED OUT HIS THREAT \ Scotch university professor, 
irritated to find that his students had got into the habit of placing 
their hats and canes on his desk—instead of in the cloak-rooms 
announced that the next article of the kind placed there would be 
destroyed. Forsome days all went well, until the professor was 
called for a moment from the class-room, <A student slipped into 
his private room, and emerged with the professor’s hat, which he 
k, while his fellows grinned and 
trembled lhe professor, on returning, saw the hat, thought some 
rash y obstinate tudent had been delivered into his hands, and, 
taking out his knife, he cut the offending thing to pieces, while 
vainly attempting to conceal the smile of triumph that played about 
his countenance. Ile was in a very bad temper the next day. 


78. 
FAKING THEM Down.—Two young men seated in the stalls of 
i theatre, commenced to chaff and annoy the drummer of the band. 


placed conspicuously on the des 


Che drummer, a rather elderly man, was silent for some time, but 
at last turned to them, and in a voice loud enough for the audience 
to hear, said, ‘ Excuse me, but do not interfere in my business. 
How would you like me to come into your master’s shop and annoy 
you when you were measuring out ribbon to customers ?’ 


379- 

HIuMAN Livi IN PeELLETS.—During the terrible French 
Revolution, the lives of no fewer than 150 condemned Royalists 
were saved by aclerk. The prison registers, with the condemned 
lists, pass rough his hands, and these lists were so loosely 
fastened together that he was able to extract several sheets from 
them, ‘Then came the question how to destroy them. He could 
not burn them, and feared to be found with them in his possession. 
I.ventually he decided to lock them in a drawer, in the office, and 
every few days he used to return to the office at midnight, grope his 
way to the drawer, and take out a sheet or two at random. With 
these in his pocket, he hastened at daybreak to the baths on the 
Seine, where he dipped them into water, made them into round 
pellets, and pitched them through the window of the bath-house into 

lhere were human lives wrapped in those little 


380. 


Box.—During ashort absence from home, a tribe 
tives invaded the modest hut of a clergyman and carried off 
all his belongings \mongst these was a square red box, which 
they could not open on the spot ; but as soon as the thieves were 
salely off the premises, native curiosity led to an immediate investi 
vation rhe fastenings being undone, the lid burst open with a 
jerk, and a woolly-headed, red-tongued Jack-in-the-box popped out. 
\stonishment and fear were visible on every face. The natives con- 
cluded that this mysterious apparition must be some dangerous god 
which their imprudent meddling had set free. The wise men of the 
tribe were consulted, and they declared that no doubt this mysterious 
} the divinity of the cholera, and that the tribe would be ex- 
his vengeance, With many ceremonies, poor Jack was 
nsferred to the temple, and propitiated with offerings of 
but the natives are still trembling for the conse- 

udacious interference. 


381. 


(JERMAN AD His Doc.—A gentleman walking with his 
y | th tage of a German labourer, the boy’s attention 
racted by a little dog. It was onlya common cur, Still the 
boy took a fancy to him and wanted his father to buy him, Just then 
the master came home from his labours, and was met by the dog 
with every demonstration of joy rhe gentleman said to the owner, 








| 


him. What do you ask for him?’ ‘I can’t sell that dog !” rep 
the German. ‘ Look here,’ said the gentleman, ‘it is a poor 

anyway, but I will give you a sovereign for him.’ * Yes,’ remary 
the German, ‘I know he is a very poor dog, but there is one jj 

thing belonging to that dog I cannot sell—I can’t sell the wag of; 
tail when I come home at night.’ 


382. 


THE CoMMITTEE AND THE GuN,—A good story is told 
cerning the trial of a small gun intended to be fired from a hor 
back. The experiment was arranged, the horse’s head being tied 
a post, and the muzzle of the gun pointed at an old earthen by 
the committee standing on the other side of the horse to watch 
result. The gun was loaded, and a slow-burning fuse was use 
fireit. | nfortunately the committee had only fastened the anigy 
by the head. When the horse heard the fizzing of the fuse o 
back, it became uneasy and walked round the post, so that the om 
instead of pointing at the butt, was thus directed straight a} 
heads of the committee. Not a moment was to be lost ; down we 
the committee lying flat and low on their stomachs. Then the gu 
went off; the shot passed over their heads, the horse being fow 
lying on its back several yards away. Happily none of them we 
hurt, but they reported against the gun all the same, 


383. 

A ‘ToucHinG Story.—A troop of Dragoons was passing thro: 
a town, and left behind a trooper’s mare which had been seized 
illness. ‘The animal was in charge of a veterinary surgeon, but « 
the Saturday, when the headquarters’ squadron of the same regiaen 
was marching through the town, she heard from her stable the| 
of the trumpets and the beat of the drums. With great difficultyse 
broke loose from her fastenings, and escaped into the road. Se 
ranged herself with the marching troop, but was eventually rea 
tured and led back to the stable. After a short detention there sk 
died from a broken heart at being denied her place in the regimen. 


384. 

THE HIGHLANDER’s Ruse.—During the Peninsular Wara qui 
witted Highlander put his busby to an excellent purpose. While 
ing as scout, he suddenly came face to face with a French soldi 
employed in a similar manner. ‘The charges in their muskets ha 
ing been expended, both rushed to the cover of a tree to reload. bs 
when this was done neither ventured to reconnoitre, lest the: 
should be beforehand with a shot. At length the Scotchman 
upon a ruse. He put his busby on the end of his gun, and cautious 
held it a little beyond the tree, as though he were looking forth. 
the same moment the Frenchman bent forward, and, seeing as 
posed advantage, fired. But, to his mortification, the ball we 
through his enemy’s bonnet, and the Highlander stepped out ¥ 
his loaded weapon, and took the other prisoner. 


385- 

TAKE WARNING.—A gentleman while travelling on a 
railway got out at a station where the train stopped for a few mu 
and entered the refreshment room. Casting his eyes on a ba 
containing buns, he suddenly burst into tears. The sympa! 
barmaid gently asked him what was the matter, and elicited the 
lowing touching explanation: ‘ Pray, excuse my emotion. |¥ 
years ago | was travelling on this line on my honeymoon. My # 
came into this refreshment room and scratched our initials on 1 
which I see in this basket. I beg you to let me have it as at 
souvenir. Hlere is hall-a-crown.’ 


386. 


RATHER AWKWARD.—A gentleman having received great 
pitality and kindness from native merchants and princes dur gi 
long stay in India, upon his return to England endeavoured W! 
some acknowledgement of past favours by inviting the sons 
former friends, who chanced at the time to be visiting this © 
to dine with him. The invitations having been all accepted, ! 
not a little surprised and mortified at the non-appearance 
guests upon the eventful evening. Towards nine o'clock, there 
after a solitary meal, he rang up his servant to see if she couldt 
any light upon the subject. ‘ Are you quite sure, Mary, he 
‘that none of the gentlemen turned up? Is there no possi 
the bell rang without your hearing it? I cannot understat 
has happened to prevent their coming.’ ‘ Quite sure, SI, * 
plied, indignantly, ‘noone has come nigh the door to-night 
lot of niggers, and they were that pushing and impudent that © 
never have gone away at all if I hadn't just banged the door 12° 
faces and threatened ’em with the police if they ever dared to bo 


* My boy has taken a fancy to your dog, and I should like to buy | us again.’ 
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\ Srory or GoRDoN.—One day a regiment, which had been 
ordered to embark in barges, mutinied, and refused to leave the 
parade-ground. General Gordon, apparently unarmed, and exceed- 
ingly quiet and self-possessed, took his stand in front of the rebell ious 
coldiers. Ina quiet voice he ordered every man who was unwilling 
to embark to step to the front. One man advanced with a defiant 
air, while the regiment looked on. General Gordon drew a re- 
volver, presented it at the mutineer’s head, and ordered him to 
march to the boats. It was one man against a regimert of angry 
and insubordinate soldiers, but he was absolutely fearless, If he 
sad shown a trace of nervous hesitation, the soldiers would have re- 
volted, shot him and their officers, and committed the wildest 
excesses. As it was, the mutineer obeyed the order, the regiment 
fell inte line, and embarked in the boats. 


} 
i 
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\ YounG RoMAN’s SACRIFICE.—Once upon a time, many 
years ago, When Rome was mistress of the world, there lived a boy 
whose name was Lucius. He was fond of his lessons, but most of 
all did he love poetry ; so, although he was only 13 years old, he 
made up his mind that he would try to win the gold medal which 
was given every five years to the boy who should write the best 
poem. He not only tried but succeeded, and one day before all the 
hool and a number of visitors the prizes were presented. Besides 
ie medal there was something else which was thought far grander: 
a statue of the prize winner was placed in the school and crowned 
with laurel. Imagine how the boy’s heart beat as he saw the judge 
step forward to crown his statue, but just at that moment he caught 
sight of a youth who had also tried for the prize and who looked 
downcast and miserable. The boy sprang forward, seized the 
laurel crown, and put it on the head of the poor fellow who had 
been unsuccessful, saying as he did so: ‘ You are more deserving of 
itthan I am ; 1 obtained it more on account of my youth than my 
merit and rather as an encouragement than as a reward.’ Thenthe 
people set up a great shout of joy, for they knew that a noble heart 
was worth more than all the poems in the world. 
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THEY DIDN’T TRY.—The sailors of three men-of-war—Dutch, 
French, and English—whilst in the same harbour, were contending 
with each other for the best display of seamanship. A Dutch sailor 
went to the top of the mainmast and stood there with his arm ex- 
terded. A Frenchman then went aloft and extended both arms. 
An Irishman on board the English ship thought if he could stand 
there with a leg and an arm extended he would be declared the 
most daring sailor. Nimbly he mounted to the highest point and 
attempted to do so, but at the last moment lost his balance and fell 
hrough the rigging towards the deck. The various ropes against 
which he came in contact broke his fall, and when near the deck he 
succeeded in grasping a rope; to this he hung for a couple of 
seconds and then dropped lightly to the deck, landing safely on his 
leet. Folding his arms triumphantly, as if it was all in the pro- 
gramme, he glanced towards the rival ships and joyously exclaimed: 
‘There, you frog-eating and sausage-stufling foreigners, beat that if 
you can ! 

390. 

NAPOLEON AND THE SENTRY.—In the German Campaign of 
1809, after a battle, a soldier was posted as sentry at the door of a 
umble-down building in which the Emperor had taken up his 
quarters. His orders were to let no one pass in unless he was with 
‘stall-olticer. At twilight, a short man in a grey overcoat and a 
tiree-cornered hat was going in; the sentry ordered him to halt, 
and lowered his bayonet. The little man went on without taking 
any notice of him. The soldier again ordered him to halt, and was 
onthe point of running him through with his bayonet, when the 
‘icers inside heard the noise and came out to see what was the 
matter. Then the sentry found out that the little man in the grey 

“twas the Emperor, As he was carried off to the guard-house he 
a — lf, ‘I’ve done it now; it’s all up with me.’ Later on 
toe evening an order was brought for him to come before the 
“mperor, ‘The soldier obeyed, and found the Emperor standing to 
He was greatly astonished to hear Napoleon say : 
‘r, you bray put a red ribbon in your button-hole ; I give 
1¢ Cross of the Legion of Honour.’ 
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391. 
THESE.—A gentleman showing his friend his 
ctures in his gallery, on the other praising them all 
', gave him a choice of any of them as a present. The 
coe anes his election on a tablet, in which the ten command- 
voit oe Written in letters ofgold. ‘ You must excuse me there,’ 
‘eped the gentleman, ‘ those I am bound to keep.’ 
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| 302. 
THE EconomMicaL FArRMER.—One day, as a farmer of extra- 
ordinary meanness was starting out for the town to do his weekly 
| shopping, his wife came out and asked him to buy her a darning- 
needle. ‘What’s the matter with the one I bought you last 
winter?’ asked the farmer. ‘The eye’s broken out,’ she replied. 
‘ Bring the needle here,’ he said ; ‘I’m not going to allow such ex- 
travagance. I'll have it mended.’ The woman made no protest, 
and brought out the broken needle. The economical farmer rode 
away into the town and stopped first of all at the blacksmith’s 
shop. He took out the needle and handed it to the blacksmith. 
‘I want that mended,’ he said. The blacksmith knew his customer, 
and said the eye should be mended in an hour's time. ‘The farmer 
rode away, and the blacksmith walked across the street and bought 
a new needle for a farthing. When the farmer called again the 
blacksmith gave him the new needle. ‘The farmer looked at the 
smooth, polished surface of the steel, and remarked that it was a 
good job. ‘How much will it be?’ said he. ‘T'wopence,’ said the 
blacksmith, and the farmer as he paid it remarked that he knew 
that the needle could be mended, but his wife would have gone to 
the expense of buying a new one if he hadn’t interfered. 


, 393- 

WHEN THIEVES FALL OUT HONEST MEN GET THEIR OWN, 
—A youth, who was carrying a bag of money from the bank for his 
master, was walking along the canal side for a short cut when two 
men seized him and snatched the bag from him, He begged them 
to return it, as it was not his own, but was told to hold his tongue, 
or they would put him inthe canal, One of the thieves had opened 
the bag to examine its contents, when the other said, ‘Give the 
bag to me and let us get away.’ ‘Wait a bit,’ returned the other. 
‘Not I,’ was the response, whilst at the same time he tried to 
snatch the bag. This led to a blow, and in a minute the two were 
fighting with all their might, and soon both went splash into the 
canal, The youth did not lose his opportunity, but picking up the 
bag which had fallen to the ground, he ran off at the top of his 
speed, leaving the rascals to struggle out of the water and continue 
their fight if they felt so inclined, 


394- 

THE STUDENTS’ FRIGHT.—A couple of medical students stole a 
dead body on a cold winter’s night some years ago, and having 
dressed it, placed it sitting upright on the seat of the waggon and 
started for home. Coming to a tavern, and seeing the bar-room 

lighted up, they left the waggon for the purpose of obtaining some 
1 refreshment. ‘The ostler, observing a man sitting in the cold 
waggon, attempted some conversation ; but, receiving no answer, 
he discovered how the affair stood, and instantly resolved to have a 
little fun of his own on the occasion, So taking the corpse to the 
stable, he dressed himself in its clothes, and seated himself in the 
waggon. ‘The students soon returned and took their seats by the 
side of the supposed dead man, One of them, in merriment, pro- 
ducing a bottle from his pocket, gave the corpse a slap on the face, 
saying : ‘ Would you like some, old fellow?’ Then he remarked 
tremulously to his companion: ‘lle is warm!’ ‘So would you 
be,’ replied the supposed corpse, ‘if you had been stolen from the 
grave as | have.’ ‘The students fled, and never returned to inquire 
for the horse and waggon. 





395- 

STorRY OF A SHEPHERD’s Doc.—Two farm labourers near 
Stonehaven found, the other night, while fishing beneath the rocks 
near the farm, that the rising ide had separated them from the shore. 
Neither could swim, and they despaired of their lives, until one 
thought of sending to the farm a message by means of a collie dog 
that was with them. A message was written informing their 
friends of their perilous position and fastened to the dog’s collar. 
The dog was then put into the sea, and the captives had the 
pleasure of seeing him swim straight to land and run off in the 
direction of the farm house. ‘The paper having been observed, a 
messenger was sent to a fishing village about two miles off tor assist- 
ance, and a boat, which was pulled round the rock, rescued the 
men, 

396. 

THE MOTHER SNIPeE.—One morning a sportsman went out 
upon a moor to shoot, and he met with a snipe on the edge ofa 
small lake. ‘ Friend,’ said the snipe, ‘whatever you shoot, do not 
shoot my children.’ ‘How shall | know your children?’ replied 
the sportsman, ‘ what are they like?’ ‘Oh !’ said the snipe, ‘ mine 
are the prettiest children in the whole moor.’ ‘Very well, then,’ 
said the sportsman, ‘! shall know them ; I will take care not to 
shoot them ; do not you be afraid,’ Towards evening he was going 
home with a whole string of young snipes in his hand, and the old 
mother snipe met him again. ‘ Oh dear ! Oh dear !’ said the snipe, 
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‘why did you shoot my children after all?’ ‘What ! these your 
children ?’ replied the sportsman, ‘why I shot the ugliest birds in 
all the the very ugliest!’ ‘Alas! Alas!’ said the snipe, 
, than that? Every mother thinks her own 


children the prettiest.’ 


moor 


are you ho wiser 
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Born on THEIR GUARD.—A plumber was sent to the house of 

wealthy stockbroker to make repairs. He was taken by the 
butler into the dining-room and was beginning his work when the 
lady of the house entered. ‘John,’ said she, with a suspicious 
glance towards the plumber, ‘remove the silver from the sideboard 
and lock it up at once.’ But the man of lead was in no wise dis- 
concerted ‘Tom,’ said he to his apprentice who accompanied 
‘take my watch and my chain and these coppers home to my 
rhere seems to be shady people about this house.’ 


him, 


missus at once 


398. 

AN AFFECTIONATE Doc, —Early this ‘year a lady died in New 
York. She had had a skye-terrier as a pet for twelve years, and 
during the two months of her illness it remained by her bed. After 
the funeral it took up its old position by the bed, refusing to eat. 
A few days afterwards it found a pair of its mistress’s shoes which 
had been thrown out of doors ; the faithful animal brought them in 
its mouth to the bedroom, placed them on the floor, laid its fore 
paws and head across them, and continued in this position for 
several hours. Early one morning its mournful cries aroused the 
household, and exactly a week, to the very hour, after its mistress’s 
death, the poor terrier expired beside the bed, its head and paws 
still resting on the cast-off shoes. This story shows how heenly 
some animals feel the loss of those who have treated them kindly. 


NEW READING TESTS.—Sranparp III. 


Suitable for ‘Unseen Tests’ in Dictation also. 


263.—A yood way to learn gentle manners is to watch 
what polite people say and do; but the very best way is to 
try to be kind and unselfish. If your heart is right, it is sure 
to tell you what to say and do at all times. Quiet manners 
are always a mark of good breeding—at home, in the street, 
at school. It is wrong to walk heavily, to slam doors, to 


speak too loud, or too fast, or too much.—(H.M.1.’s Test.) 


264.—Butchers’ shops are seen everywhere in our towns 
and villages, for the flesh of animals is very largely used for 
food. In this country almost every one who can afford it 
One 


why meat is so popular is that it forms a very tasty dish, and 


cats meat every day, at one meal or another. reason 
can be more easily and more quickly prepared than many 
other kinds of food.—(H.M.1I.’s Test. 


26s. 
and takes the place of bread. It is the chief food of nearly 
one-third of the human race ; that is to say, one person out 
of every three persons in the world lives on rice. Rice is not 
used instead of wheat because it is a better food, but because 
it is the chief grain crop in certain very thickly populated 
H.M.1.’s Test.) 


countrics. 


266.—At the present day gloves are worn by almost every 
person at one time or another, and are regarded as a needful 
They 
of wool, cotton, silk, and different kinds of skins. 


part of the dress to keep the hands warm and clean. 


mad 


are 
warm, and those for 


H.M.l1.’s Test.) 


Those worn in winter are thick and 


are light and cool. 


Wheat is a kind of 


or grains in clusters, called ears. 


summer use 


267. grass which bears large seeds 
When the corn is ripe in 
autumn it is reaped, and the grains are threshed out of the 


husks. 
‘ haff 


rhe stalks are called straw, and the husks are called 
H.M.1.’s Test 
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268.—Bread is made by mixing flour, yeast, salt, and Water, 
into a thick paste, called dough. The yeast causes the dough 
It is then kneaded, made into loaves, 
baked in a hot oven. 


to swell or rise. nd 


Four pounds of flour will make mop 
than five pounds of bread.—(H.M.I.’s Test.) 


269.—Potatoes are often used for food before they are ripe 
but early potatoes, as they are called, are not as wholesom 
If not 
taken out of the ground too soon, potatoes may be stored iy 
When not 
exposed to the light or the frost they will keep quite fresh and 
sound for a long time.—(H.M.I.’s Test.) 


as those which have been allowed to fully ripen. 
barns, or in cellars, or in pits for winter use. 
270.—Apples and pears grow on large trees in gardens 


called orchards. 
white. 


Apple-blossom is pink, and pear-blossomis 
There are a great many varieties of both apples and 
pears which differ in size, colour, and flavour. 
ties of apples are imported. They are eaten raw and stewed 
to use with bread or rice. Apples are made into pies and 
puddings, and into a drink called cider.—(H.M.I.’s Test.) 


Large quanti 


271.—Boots and shoes are often spoiled by drying them a 
the fire. 
and often draws the boot out of shape. 


The heat hardens the leather and causes it to crac, 
They should be hung 
up in a warm place where the air can get at them, and 
allowed plenty of time to dry slowly.—(H.M.I.’s Test.) 


272.—In choosing clothing we have to take into account 
whether it is needed for summer or winter, and if we cannot 
afford to buy thicker clothing for winter use, we wear a 
extra outer garment. Cloaks, thick jackets, and overcoats 
are worn for this purpose.—(H.M.I.’s Test.) 


273.—A boy of three years of age, hearing a visitor of his 
father’s make use of the popular saying, that an honest ma 
is the noblest work of God, made this innocent remark 
upon it: ‘ No, sir, my mamma is the noblest work of God’- 
(H.M.I.’s Test.) 


274.—Then came weary months of pain and weakness, 
which tired the poor boy sadly, yet it was only when the pain 
was more than usually violent that he allowed himself to 





Rice is the staff of life in some parts of the world, | 


complain ; and it was soon understood among his attendan's 
that if the prince were particularly anxious about //eér health 
and comfort, it was a sign that he himself was suffering mor. 
—(H.M.I.’s Test.) 


275.—Grapes grow in large bunches or clusters. They at 
green or black, very juicy, very sweet, very refreshing, and 
more nourishing than many other fruits. Grapes are often 
given to sick persons when every other kind of fruit is {- 
bidden. They are largely used in making wine.—(H.M1s 
Test.) 


276.—Cherries grow on large trees like apples and pears 
They are less in size than plums, and hang to the branch 
the tree by much longer stalks. Cherries are eaten raw whet 
ripe, and are also made into pies, puddings, and jam. Care 
should be taken not to swallow the stones.—(H.M.I.’s Tes 


277.—The trout belongs to the salmon family ; but it's* 
smaller fish, and is often found in swiftly running streal™ 
and anglers take much delight in catching it. As the trout® 
very shy and easily frightened, the fisherman is careful not ® 
| make any noise, or even allow his shadow to fall on 
water.—(H.M.I.’s Test.) 
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a78.—Tea is the dried leaf of a plant. The leaves are 
picked and dried, and then made into the liquid called tea by 
steeping them in boiling water. We drink the liquid with 
milk and sugar, and throw the leaves away. Tea that is too 
strong or that has been allowed to stand too long is often 


very hurtful. (H.M.I.’s Test.) 


279.—When water sinks into the earth and appears again 
in springs, lakes, and rivers, it often contains mineral, 
animal, and vegetable substances, which are more or less 
hurtful. Animal and vegetable matter make water unwhole- 
some, and mineral matter makes it hard.—(H.M.I.’s Test.) 


280.—-Mustard is a yellow powder obtained from the seeds 
of a small plant which grows in England and in other 
countries. There are two kinds : white mustard, which bears 
yellow seeds, and black mustard, which bears dark brown 
seeds.—(H.M.I.’s Test.) 


281.- To all the world I give my hand, 
My heart I give my native land ; 
I seek her good, her glory. 
] honour every nation’s name, 
Respect their fortune and their fame, 
But I love the land that bore me. 
H.M.I.’s Test. 


NEW DICTATION TESTS.—Sranparp IV. 


Suitable for ‘ Unseen Tests’ in Reading also. 





No. 264. 

\ LITTLE boy having been much praised for his quickness of 
teply, a gentleman present observed that when children were keen 
in their youth they were generally stupid and dull when they ad- 
vanced in years. ‘What a very sensible boy, sir, must you have 
been!’ returned the child. 

No. 265. 


\n avocation followed in the Australian colonies by a considerable 
number of men, many of whom have occupied a good position in 
their younger days, is that of rabbit-hunting. University men, 
lawyers, doctors, men who have served in the army and navy, and 
others who have held good posts under the Government, are to be 
foundamong them. They have to ‘rough it’ when camping out in 
the winter, but the free and easy life suits many men, and large 
earnings are often made. 


No. 266. 


IN training a starling to pipe, the lessons should be given in the 
carly morning, and the bird should not be allowed to hear the notes 
of his own species. Cover his cage, or put him in an adjoining 
room, and whistle clearly, or play a few notes on the flute. He 
will soon pick them up, especially if he is petted and fed with tit- 
bits whenever he is more than usually active in his lessons, If you 
want the starling to talk, begin with him when he is six weeks old. 
\eep out of his sight during the lessons, and repeat distinctly two or 
three words over and over again, until the bird’s curiosity is aroused, 
nd he tries to repeat them. 


No. 267. 


It is said by people who ought to know that the plots against the 
\zar's lite reported in the public journals from time to time are 
sol-up affairs on the part of the Russian police to give colour to 
their theory that his life is in constant danger, and to enable them 
'o dip into the coffers of the secret service fund. With the dis- 
ppearance of danger their occupation would be gone ; so every now 
‘nd again a fresh plot is invented, and the Czar is given to under- 
“and that he owes his life to his brave defenders. 





No. 268. 


' some, whitebait is considered to be a separate kind of fish 
“hich never grows any bigger than the size eaten. Recent investi- 
sations, however, have unearthed the fact that whitebait is simply 
‘ie young fish of about six different species. Among them the 
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whiting figures most prominently, but young salmon, herrings, and 
cod have been discovered under the common appellation of white- 
bait. 

No. 269. 

THE West Indian crab is the only creature that is born in the 
sea, matures in fresh water, and passes its adult life on land. Once 
a year these creatures migrate in thousands from the uplands of 
Jamaica, deposit their ova in the sea, then migrate to the rivers and 
streams, pass through a fresh-water stage, after which they follow 
their parents to land until the time comes for them to return to the 
sea to lay their eggs in turn. 

; No, 270. 

WHEN the Mayor of Portsmouth was knighted by his Majesty, at 
the naval review, he stumbled as he was rising from his knee ; upon 
which, with great presence of mind, he apologised to the king, by 
saying, ‘ Your Majesty has loaded me with so much honour, that | 
cannot well stand under it.’—(H.M.I.’s Test.) 


No. 271. 

Locust ploughs are a part of the stock-in-trade of every well- 
appointed village in Algeria. In shape like a snow plough, or the 
cow-catcher of an American express, the locust plough is used to 
much the same purpose, the only difference being that where we 
clear the streets of snow, and the Yankee the railway-track of cows, 
the Algerian must needs plough his away along roads blocked by 
vast swarms of locusts, 

No. 272. 

THE highest, sweetest zeal of life is not in what we do thinking of 
self, but in what we do for others, forgetting self. It is so even 
while in the doing. How much more afterwards! Life passes on, 
years wane, strength fades; the shows and vanities, and delusions 
or happiness, wither and fall like autumn leaves. The only things 
that fade not are those we do in simple, self-forgetting loving-kind- 
ness to our fellow-creatures, or in self-forgetting delight in God's 
great beautiful world. 

No. 273. 


THERE is an extraordinary animal known as the Sun-bear. Its 
size is quite equal to that of the bear which frequents the Rocky 
Mountains of America, while it will, when hard pressed, form itself 
into a complete globe, and roll down the mountain side out of reach 
of its pursuers. ‘Then it will unroll its body and walk unconcernedly 
away, apparently none the worse for its rapid transit from hill to 
dale. , 

No. 274. 


You want to be true, and you are trying to be. Learn these two 
things—never to be discouraged, because good things get on slowly 
here, and never to fail daily to do that good which lies next to your 
hand. Do not be in a hurry, but be diligent. God can afford to 
wait ; why cannot we, since we have Him to fall back upon? Let 
patience have her perfect work, and bring forth her celestial fruits. 
r'rust to God to weave your thread into the great web, though the 
pattern shows it not yet. 

No. 275. 

A LARGE whale was once observed leisurely swimming near the 
stern of a vessel, just where the ship’s ‘log ’—an instrument attached 
to a line, and used for ascertaining the rate of progress—was float- 
ing. A frolicsome fit seemed to have seized it, for it began diving 
and rising to the surface with a good deal of playfulness. The 
mate and a passenger seized the line, but it snapped in their hands, 
and was carried away by the whale, which wound it round and 
round its head till it seemed quite bewildered by what it had doue. 


No, 276. 


SoME people suppose that rosewood takes its name from its 
colour, but that is a mistake. | Rosewood is not red or yellow, but 
almost black. Its name comes from the fact that when first cut it 
exhales a perfume similar to that of the rose ; and, although the 
dried rosewood of commerce retains no trace of this perfume, the 
name lingers as a relic of the early history of the wood. 

No. 277. 

THE professors in the colleges of Spain are miserably underpaid, 
often receiving no more than £40 a year. ‘They endeavour to 
make a small profit out of their text-books, each requiring his own 
book to be used. These books are frequently in manuscript, or, if 
printed, are sold at unusual prices. The students, aiso poor, resort 
in consequence to second-hand shops and the annual fair to purchase 
their text-books. 

No. 278. 

PERHAPS the only useful advice one can give to the brain-worker, 

whose energy, love of work, or necessity seems likely to result in 
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130 THE PRACTICAL TEACHER. 


overstrain, is that he shall do all things possible to keep his body in 


sound health Therein lies his best chance of safety. Temperance 
in food as well as in drink ; regular exercise, even if an effort must 
be made to secure it; regular and sufficient sleep ; fresh air and 
proper ventilation and sanitation—all these are the safeguards and 
brain and life preservers of the brain-worker. 

No, 279. 

Tuk chosen haunts of the cuckoos are warm and temperate 
climates lhe only two species that show themselves in our 
quarter of the globe never appear but in warm weather, and quit it 
on the first approach of cold weather. Even the mild temperature 
of an Itali winter is not sufficient to retard their return to the 


ultry groves of northern Africa, 


No, 280. 
Wr may judge of a man’s character by what he loves—what 
pleases hi If a person manifests delight in low and sordid objects 
the vulgar song and debasing language—in the misfortunes of 


his fellows, or cruelty to animals, we may at once determine the 


complexion of his character. On the contrary, if he loves purity, 
modesty, truth if virtuous pursuits engage his heart and draw out 
his affections we are satisfied that he is an upright man. 
No, 281. 
Tit Chinese have a kitchen god, which is supposed to go to the 


Chinese heaven at the beginning of each year to report upon the pri- 
vate life of the families under hiscare. In this country they are called 
servants, but they don’t go to heaven each year to report the private 
life of the families in which they live. ‘They tell it to the next-door 
servant, and pretty soon the whole town knows it. 


No. 282. 


You would find it impossible to take water out of a water-butt, a 
bucket, or a dish without the water ail around rushing in to fill its 
place ; and one cause of this is the equal attraction from the centre 
of the earth on every particle of the water. We have a capital 
instance of the law and the use to which it has been put in canals. 
Ihese differ from rivers in the water being confined in artificial 
channels 

No. 283. 
IN the tempest of life, when the wave and the gale 
\re around and above, if thy footing should fail, 
If thine eyes should grow dim, and thy caution depart, 
* Look aloft,’ and be firm, and be fearless of heart. 
If the friend who embraced in prosperity’s glow, 
With a smile for each joy and a tear for each woe, 
Should betray thee when sorrows like clouds are array’d, 
* Look aloft’ to the friendship which never shall fade. 


STANDARDS V.—VIL., AND 1st & 2ND YEAR P.T’s. 
Suitable for * Unseen Tests’ in Reading also. 
No, 240. 

Nurs and acorns form the chief food of the dormouse, but fruit, 
especially apples, are appreciated. It drinks a large quantity of 
water, and should always have a liberal supply at hand or it will not 
live long. The shells of the nuts should never be cracked for it, as this, 
though it may ignorantly be thought a kindness, is in reality a very 
cruel practice, as it takes away from the work of the teeth, which, in 
common with those of other rodents, grow at a very rapid rate, and 
would very soon become so long as entirely to deprive the poor 
creature of the power to use them, which would of course result in 
its death 

No. 24I. 

luk Sultan of Turkey has returned in kind the doubtful compli- 
ment paid to him by the Czar of Russia, who some time back sent 
to him an album of paintings of the Russian Black Sea fleet, by 


presenting the Czar with a similar album of pictures of the whole 
of the ‘Turkish fleet The Sultan is a man of kingly bearing but 
with thin face and colourless eyes that are keen as a falcon’s. 
When he appears in public on ceremonious occasions, he rides a 


milk-white Arabian horse, which he manages very skilfully, and his 
manner is most gracious as he bows right and left to the people. 


No. 242. 
ruts country is receiving an ever-increasing quantity of frozen 
meat and cold preserved fruits from the food and fruit producers of 


our Australian colonies, a fact which has given great satisfaction to 
nearly every class in this country, unless tt be the depressed agri- 
culturist. Now there appears to be a probability that to some extent 


| 








~ 
the tables may be turned by British florists sending out some of th, 
more celebrated of our English flowers. At least a commenceme 
has been made in this respect, and some of the finest English chy, 
santhemums which have carried off prizes in the Old Country ha, 
been carefully frozen that they might be sent off to a flower show» 
Wellington, New Zealand, to earn fresh fame at the other side of 
the world. Each bloom was congealed in its zinc stand, the proces 
occupying four hours. 

No. 243. 

THE capital of the Midlands is now engaged in a series of exten 
sive worksin Mid-Wales, with the view of increasing its water supply 
It is about to construct a series of massive dams, which will stey 
back the water gathered from the mountains, and turn sever| 
miles of the well-wooded valley into a series of charming lakes 
The reservoirs will not be uninteresting-looking tanks, but really 
beautiful lakes with woodland down to the water’s edge. Arrange. 
ments will be made for the surplus water to continue its way, as now, 
to the river Wye, while in flood time the storm water will flow ove 
the dams, and in one of these the effect will be as of an enormny 
waterfall. ‘The water will be conveyed to Birmingham throug) 
tunnels, culverts, and pipes. : 





No. 244. 
THE education of the Chinese boy begins when he has reached the 
age of five years. He is then hurried out of bed and hustled off t 
school without breakfast, and, after having performed some work, js 


allowed an hour for the morning meal. Later he has also an how 
for luncheon. Altoge ther his work at study occupies nearly twelve 


hours a day, and every day in the week. His studies consist of 
astronomy, natural history, physics, and much attention is given 
to writing. He is also taught the relation in which he stands to 
his parents. Unlike the method of having the child give the sub. 
stance of the thing learned in his own language, the Chinese insis 
upon the lesson being learned and repeated word for word. 


No. 245- 

AN interesting question connected with the nectar of flowers is 
whether the bee is simply an agent transferring it as honey to the 
comb, or whether it undergoes some transformation in the honey. 
bag before it becomes honey. The opinion generally entertained is 
that honey is a mere transfer, in which case there would be no w 
in trying to improve the races of bees as one might desire to improve 
a race of cows for improved milk—though the industrious creatures 
might commend themselves by a still greater industry in one race 
than in another. There are, however, some people who believe 
there is a change in some slight degree effected. These point to the 
fact that the bee certainly can make wax out of precisely the same 
material as honey is made. 


No. 246. 

EXPERIMENTS have recently been made on the floating capabili- 
ties of a substance composed principally of pulverised cork. It 
appears that a mattress of this material, weighing about twenty-iive 
pounds, cannot be sunk by the weight of five full-grown men, and 
that two or three persons might float on it in the midst of the ocean 
with as great security from drowning as if on board ship. Belts 
made of it would be invaluable. The beds, pillows, and cushions 
made of this material are more elastic, soft, and comfortable tha 
those of most materials, 

No. 247. 

WE can scarcely conceive of greater hardships in life than the 
people who inhabit the Arctic coasts endure. Life is to them 
serious struggle. Their faces tell it. | Women twenty years of a 
show that they have borne exposure and hardships which have 
already made them prematurely old. The farther south of the 
Arctic circle they live, the less they have to endure, as the struggle 
to maintain existence is less of a strain and effort, and the cold s 
not so deadly in its work. All the drudgery in life is done by the 
women, and the growing girls get their share assigned them quite 
early enough. In hunting expeditions the women carry the bur- 
dens and do the other hard work ; in whaling, they cut up i 
blubber, drag it to the settlement with the aid of dogs, and stow t 
down, and in the daily routine of life the hard work is practically 
theirs. 

No. 248. 

IN some villages in Japan, robbers are tried and convicted by 
ballot. Whenever a robbery is committed the ruler of the hamlet 
requests the entire male population to write on a slip of paper 
name of the person they suspect as having committed the crime 
The one receiving the largest number of ballots is declared duly 
‘elected,’ and is accordingly hanged. This system, like all others, 
has its peculiar advantages. It ensures the punishment of somebody 
for every robbery committed, whereas under the system in vogue ® 
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No. 249. 

Driep raisins, according to quality, nature, and origin, are 
jivided into different classes. The sultanas, which are consumed 
~ table fruits, and u sed also for confectionery, are chiefly exported 
‘o England, America, Austria, and Germany. Black and red 
-aisins are chiefly sent to France and used by grocers and distillers. 
lack raisins are used both for eating and for wine making. The 
white muscat raisin, which has a good appearance, is sent in con- 
jderable quantities to Germany. Che smaller fruits compose the 
hulk of the exports to France ;. they are black in colour with a 
slight bluish tint. The fruit is shipped in bags. 














No. 250. 


For two years or more, considerable publicity has been given to 
nd no little interest excited by the discovery of red cotton and the 
efforts to perpetuate its growth, According to the latest report the 
several attempts have been successful in the main. A planter has 
» acre of cotton, every stalk of which is said to be of a deep red 
colour, leaf, ball, and bloom. This novel crop is the product of 
seed derived three years ago from two stalks of red cotton found in 
a cotton field. If this variety can be perpetuated it will likely mean 
a fortune to the successful planter. 










No. 251. 





Ir is well that every youth ambitious of intellectual distinction 
should be taught the lesson that whosoever desires to be prominent 
in the great field where men contend for the highest prizes of intel- 
lectual labour, must confine himself, mainly, to one department of 
knowledge. There can be no man of universal acquirements in 
these days. The wisdom of Solomon and the years of Methuselah 
would not suffice for the mastery of all the sciences as at present de- 
veloped, to say nothing of the arts, the languages, and the wide- 
spreading fields of knowledge which so many active minds are 
By a wise division of manual labour, the power of pro- 
uction in every branch of manufacture has been of late years enor- 
mously increased. 





















exploring. 









No. 252. 

Tue butterfly flower is a tropical plant, and is so named because 
it so closely resembles this gauzy, gay-hued insect. An English 
gentleman found one in a forest in Trinidad ; it was the crowning 
gory of an immense bouquet gathered in his morning stroll. The 

aves were about four inches in width, and resembled wings ; they 
were of rich, dark colours exquisitely blended, and were covered 
with the fine, feathery sort of dust one finds npon the wings of real 
utterflies ; even the slender, long, and delicately curved horns, like 
rested plumes, upon our own cheerful, happy flutterers were not 
vanting in this flower-picture of their sweet and tender graces. It 
was simply perfect. 


























No. 253. 

ALTHOUGH there are orchids of various kinds to be found in tem- 
perate latitudes, the most beautiful species grow in luxuriance where 
a tropical climate develops these exquisite vegetable forms on the 

ranches of the living trees, in the decayed bark of fallen trunks, 
unning over mossy rocks, or hanging suspended from boughs in the 
untrodden forests. For a long time it was supposed that orchids 

iid not be subjected to the uses of the gardener ; but it has been 

vered of late years that with care and perseverance they can be 

ught to as high a perfection in a greenhouse as they obtain in 

cirnative woods, It is chiefly in the forests of South America 
that the species which grow on the bark of trees are found. 

















No. 254- 


‘oU cannot enter or leave a city or town in Russia without 
‘porting yourself to the police like a ticket-of-leave man. Youare 
‘hidden to extend the hospitality of your roof to your friend or 
ccighbour for a single night without first informing the police of 
jar intentions and sending them your guest’s passport. Whether 
ju are a Russian or a foreigner, you can no more spend a night in 
a hotel or change your lodgings even for twenty-four hours without 

‘“municating with the police and sending them your passport, than 
ican bespeak rooms in the Winter Palace. 





No. 255. 


listory without dates is like a body without bones. Human 
“ents have their joints—their larger and lesser articulations—and to 
'y well their bearings, one must know the relations they held at 
umes when they occurred, Now, it is very difficult, as all 
", to remember dates, unless some system is adopted whereby 
shall come to us on call. Such systems abound in chronological 
*s, historical charts, and kindred devices. Yet, after all, ex- 
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perience has compelled us to think that each one who will master 


the outlines of history should frame a special system, or comparative 
order, whereby he or she can make the memory of dates both accu- 
rate and pleasant. 

No. 256. 

Tue colour of the sea, as we look out upon its surface, is one 
thing, and the colour of the water, as we look down into its depths, 
is quite another matter. In the former case there is shown, to a 
great extent, a reflection of the sky. The sca is bright or dark as 
the sky is clear or cloudy. Again, the breeze that just rutiles the 
surface changes, for the time, the appearance of the sea, This aspect 
of the water is always changiag. But when we look at the water 
in a mass, it shows apermavent colour. We see this true colour of 
the water best in billows raised before us. It is a blue, tinged more 
or less with green. 

No. 257. 


BEETLEs are uncommonly large and plentiful in Mexico. The 
Mexican ladies take advantage of this fact as a means of amusement 
when lacking a more profitable one. Having obtained a suitable 
specimen, the unemployed fair one, without consulting the beetle, 
industriously embroiders its back and wings with coloured silks, and 
having stitched into it a ‘coat of many colours,’ attaches a very 
minute silver chain to it and keeps it in a box, tending and feeding 
it daily as an English lady does a canary. The work is usually very 
dainty and artistic, though probably the beetle does not think so, 


No. 258. 


AMONG the many encouraging signs of the country’s intellectual ad- 
vancement at the end of this nineteenth century stands prominently 
the growth of public libraries, a growth which evidences a demand 
for mental food for the masses. In many provincial towns the free 
library and reading room, with, perhaps, a museum aitached, are 
pointed out by the burgesses to visitors, with commendable pride ; 
while in the Metropolis, which ought to be the centre from which 
culture can radiate through the land, nineteen out of sixty-seven 
parishes have adopted the Public Libraries’ Act, while other 
parishes have their free libraries supported voluntarily instead of by 


| the rates. 


No. 259. 


MILD arch of promise, on the evening sky 

Thou shinest fair with many a lovely ray, 

ach in the other melting. Much mine eye 
Delights to linger on thee ; for the day, 

Changeful and many-weather’d, seem’d to smile, 
Flashing brief splendour through the clouds a while, 
Which deepen’d dark anon and fell in rain ; 
But pleasant is it now to pause, and view 

Thy various tints of frail and watery hue, 

And think the storm shall not return again. — 
Such is the smile that piety bestows 

On the good man’s pale cheek, when he, in peace 
Departing gently from a world of woes, 
Anticipates the world where sorrows cease. 





COMPOSITION TESTS.—STANDARDS VI. & VII. AND 
ist & 2ND YEAR P.T,.’S. 
Write at least 20 lines on ONE of the following :— 


69. Sugar. 86. A letter describing your school 
70. Balloons. life. 
71. An exhibition. 87. Dogs. 
72. How I spent last Saturday. 88. Letter to an old school-fellow. 
73. Quarrelsome people. 89. Shepherds and their work. 
74. ‘There’s no place like 90. Xmas holidays, 
home.’ gi. Pictures. 
75. Our English Parliament. g2. *Wilful waste makes woful 
76. Describe the inside and out- want.’ 
side of a church, 93- Bread and Bread making. 
77. Describe place you live in. 94. ‘ Hunger is the best sauce.’ 
78. A farm. 95. Gold. 
79. A birthday party. 96, Forests. 
80. A day’s visit to farmhouse. 97. Anecdote about dogs, 
81. Leather. 98. Fruit. 
82. ‘Better wear out shirtsthan 99. Tramways. 
sheets.’ 100. Suitable toys for children. 
83. Exercise. 101. Newfoundland dog. 
4. Cleanliness. 102, ‘It takes two to make a quar- 
35. Summer, rel,” 


All the above have been given as Composition Tests by H.MT. 
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‘JARLEY JUNIOR'S WAXWORKS.’ 


BY JOSEPH DESPICHT, 


Ven Wear Hats ?’ ‘In 1999,’ etc. 


DIRECTIONS. 
es should be tastefully arranged in a semicircle on a raised 
onger the light thrown upon them the more 


The str 
en they wil! lool 


Dresses, Erc. 


(,audy old-fashioned dregs, coal-scuttle boanet, 
white wand. 
fant)—White calico tight-fitting costume, white 
flat cap, very red cheeks, false nose, dusting brush, oil can 
ind rattle 
Gilt crown, mock jewels of immense size, fur 
cloak (turned inside out), table, chair, and a few coins. 
n —Crown, robes, jewels (as before), slice of bread, and a 
ir labelled ‘ Treacle.’ 
White cap, light cotton dress, small white sheet, a few 
black stockings, a bunch of feathers on end of strip of whale- 


Funior 
tipp t, long 


riacra 


paper 


bone (blac k bird). 
Light muslin costume, pearl necklace, white satin 
hoe s, old ( loak, bire h-broom. 
/var —Costume to imitate the terra-cotta figure known as 
*You Dirty Boy,’ large earthenware pan labelled ‘ Pear’s 
a piece of flannel or an enormous scrubbing brush, 
Costume as the boy in the same figure. 
that would not lie—Boy’s walking-dress, toy hatchet. 
Tom Th *Bob-tail’ coat, white vest, black 
trousers, white kid gloves, tall hat, walking-cane, or a 
military dress with cocked hat, etc., or a diminutive sailor 
suit, 


numb 


Bridal costume, bouquet of flowers. 

/ The performer should 
tand on a stool or box, which may easily be entirely covered 
by the \ pair of monstrous boots should just peep 
from beneath the stcol. 


ai outh of the Period 


Warr 

he Giant-——Chinese costume. 
dress 
Ordinary fashionable walk- 
Forlorn 


Rustic costume, milking pail, and 


White dress, etc. 
Gipsy costume, tambourine. 


/eauly 


Girl 


JIORROR 


Pianist—-Evening dress, old and large white 


rro. Minstrel costume, blackened face, set of 
re Little Dunce—Tight-fitting knickerbocker suit, 
ad white frill, dunce’s cap. 
Basso Pro Very shabby costume of the itinerant 
musician type; black moustache, long black wig, sheet of 
mus) 


/ (« 


fundo 


g 


r Girl) that Killed Time—Nursery costume. 
Vrs. Blue Beard ] astern costume. 
; Long black robe trimmed with gilt eccentric 
figures, simple band of gold round head, bottle labelled 
* Poison’ in hand 


t Hoadicca 


Tlead « 


7 Feet where her 
couch and pillow. 


f er 


ught te be—Any costume, 


3,—It is not intended that all these figures should be shown 
at one performance, but rather that a selection should 
be made. Some of the masculine figures may easily 
be represented by girls if necessary.—J. D. 


JARLEY JUNTIOR’s ADDREsS, 


nd Gentlemen, I need scarcely say that / 1m Mrs. Jarley 
s), and the glance at the vacant-looking 
site will convince you that 4e is my boy Peter. Rouse 
The (She pokes Peter, who has been 
, wand. Ile seizes his 
furiously.) Steady, Peter ! 
Can't you see the audience, stupid ? 
grins and subsides.) 
ip-top, sixth form, Girton education, my 
mother, Mrs. Jarley, Senior, retired simultaneously 
and the world, leaving her mantle, this old tippet, to 


mcrest 


Show's begun ! 


with her 


ide open, 

to dust the figures 
* show over ! 
anuadicnce, 
oviding meat 


' ted 
rected 





fall upon me. Rouse up, Peter! Don’t knock the paint of; 
king’s nose! 

Having thus modestly introduced myself and Peter, let me 
your attention to my far-famed collection of wax figures, |p; 
say, without fear of contradiction, that these marvellous figures 2 
the pride of every civilized country, and the joy of all savage on, 
Grown up white folks shed tears to see them, and little Digger 
won't be happy till they get them! Peter, the Sleeping Beauty ; 
waking up! Give her a turn or two! (/eter gives two or thy 
turns to the rattle in the region of * The Sleeping Beauty's’ ba 

The figures, you observe, are slightly larger than life, and jy 
nitely more natural. ‘The stony idiotic stare in the eyes is q 
sidered startlingly like that of human beings. Though mad 
wood and wax (/aps one on head with wand) you can hear ty 
whacks. With the help of a little oil from Peter’s can—Rouse » 
Peter—they walk and talk exactly as their originals did in the fle 
only more so. 

Now, Peter, begin with the weak-kneed giant. Be gentle yj 
him ; the slightest knock and over he goes, spreading destractig, 
around. Give him some oil while I describe him. (Peter put 
oil can to nose, ears, mouth, etc.) 

‘Chang,’ the figure on the left, causes me, as you may gues; ; 
good deal of anxiety. We shore him up in a good many ways, W 
logs of wood and so on ; but, such is his constitutional weakness » 
the knees, he always seems inclined to break down. In travel 
we take him in quarterly parts, the cars not being long enough 
contain him in one volume. Chang was originally a Chinese slaw. 
but escaping one day the observation of the tea-planter by knoc 
ing him over the head with a shovel, he threw himself into th 
Yang-tse-kiang, swam by the first turning into the Hoang-ho, 
Pekin on his right and Loo-choo-foo on his left, floated on his ba 
as far as the Great Wall, cleared that at a single bound, and neve 
ceased running till he found himself, without father or mother,: 
free man on Clapham Common. He’ll ruin me in oil, Peter 
Mrs. Jarley (my respected parent on my mother’s side) gave hia 
shelter many years, and, in gratitude, he presented her with hi 
photograph, from which that noble figure has been erected, 
died (contrary to the custom of ‘ celestials’) at an arsenic-green 
age, and was buried sumptuously by the parish in a tea-ches 
Wind him up, Peter! (eter gives the rattle a few turns i 
small of the figure’s back.) 

Action.—Send the hands upwards in a strig 
line with all the fingers closed except the fir 
bring them down again level with the shoulder, 
and shoot them out at right angles to the side 
repeat several times. 


2. 


The next figure represents the ‘ Boy that would not lie.’ 
name was George. ©n the Grampian Hills his father fed his flock 
One day, his noble and pastoral parent asked him {o lie ; but) 
said he would rather cut down all the cherry-trees in the gar 
with his new hatchet than do such a thing. No; he would) 
skip, jump, walk, or run, but lie down on the wet grass he w 
not ; and, notice, he remains standing to this day. He is moulde 
in the action of hacking a cherry-tree sooner than lie down. Wa 
him up, Peter! 

Action.—Cut stiffly at an imaginary tree. 
small toy hatchet (or a gigantic one) should 
used. 

Mind, Peter, he’ll chop his own toe off ! 


3- 

The next group—bring them a little nearer the lime-light, Peter 
—represents a ‘ Girl and Youth of the Period.’ And hereby hay 
atale. Set the youth’s hat straight, Peter! No, don’t grin! 
youth here effigied was the scion of a noble family. ‘The girl was 
scioness of a ditto. They were first introduced at Lady Lompe: 
small and early. They went partners in an ice—one spoon bet 
them—and danced a square ; but in the middle of a second spot 
they were ruthlessly dragged apart by a maid and a tall footmas, 
for it was nine o’clock. They met not for years ; but at length 
fortuitous concurrence of circumstances brought them face to fa 
the Row. ‘They would have avoided a scene if possible, but! 
path was narrow and observers many. Then, and not ull the 
overcome by a thousand and three blissful recollections, unabe 
longer to control the feelings that rushed and gushed from! 
simple hearts, the youthful pair bowed, simpered, looked intenst 
silly, and passed on. They are struck in the very act ol bowing 3¢ 
passing on. Wind ’em up, Peter! Plenty of oil at the elo 
mind ! t 

Action.—The girl curtseys, youth takes 0" ’ 
hat, finally leaving it in a ridiculous position #*™ 
head. The figures should be lifted back agu® 
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Here you beholc 
ng ‘Tommy.’ 


any other.’ 
* J Vo - 
Wind’em up, Peter, 


counted out his money. 


eating bread and honey. 


clothes on a real clothes-line. 
doubt about that. 


templating her birch-broom. 
charge. 


transformation. 
Working the charm. 


oil in her wheels, 
wind up her feet.) 


Horrors, 


4. 


THE PRACTICAL TEACHER. 


i Mrs. Pear va the act of soft-soaping her off- 
Adelina Patti says ‘This group is matchless for 
the hands and complexion.’ Mrs. Langtry says, ‘I never look at | 
“ The dirt upon Tommy’s hands is a triumph of art. 
and let the soap-suds fly ! 

4ction.—Mrs. Pear dabs flannel in Tommy’s 


face. Tommy tries to dodge the flannel, and splut- 


ters when it touches him. 


5. 


We now come to the famous ‘ King,’ who in his counting-house 


There is not much money for him to 
count, but what there is is very good. The great antiquity of this 
relic is proved by the date upon the coins, 
This one is very rare. 


Give me one, Peter ! 


It is called a ‘ Fourpenny Piece’ ; quite 
obsolete, and worth at least fourpence farthing. It bears the date 
$82, the figure 1, in front, beiug quite obliterated. Peter, the 
king’s crown is too much on his. nose ! I am sorry to say that the 
crown on the king’s head is not his original one. Some time before 
his death he got into pecuniary difficulties, and was obliged to lend 
shat to an uncle on his aunt’s side for a money consideration, and it 
has never since been redeem’—ahem !—recovered. 
Peter ! 


Wind up, 


Action.—King should sit at table and move a 


few coins, as if counting them. 


6. 


On the left of the king stands his lovely ‘ Queen,’ in the act of 
You will observe, however, that, like a 
careful woman, she keeps one eye on her husband’s money. We 
are, unfortunately, unable to give a front view of this beautiful 
queen, for last night that wretched boy, Peter, there, put the figure 
too near the gas, and melted half her nose off. This, however, 
does not interfere with her appetite. 
honey, so we turn the label this way to escape her observation. 
Wind up Her Majesty, Peter ! 


She thinks she is eating 


Action,—The queen takes about half-a-dozen 
bites at a slice of bread, stopping short with the 


bread apparently in her eye. 
again. 


7. 


stayed he ; 


Peter sets this right 


Behind the king and queen stands the ‘ Maid,’ hanging out the 
The clothes, also, are real. No 
Watch intently, and you will perceive a feathery 
creature of sombre hue approach the maid in a clandestine manner 
and appropriate to itself that aquiline nasal feature which now so- 
charmingly adorns her beautiful countenance. 
(ds blackbird descends. ) 

‘In there stepped a stately raven of the saintly days of yore. 

Not the least obeisance made he; not a minute stopped or 


Wind ’em up, Peter ! 


But, with mien of lord or lady, took the nose and nothing more !’ 


Action.—Maid hangs a few black stockings on 
white sheet over line. A bunch of black feathers is 
bobbed in her face by someone behind the sheet as 


the lines are said. 


8. 


Now cast your eye on the figure of Cinderella in the act of con- 
This very broom cost originally three 
pence half-penny, but it is exhibited here this evening without extra 
Keep your eye on the figure and you will see a marvellous 
Her grandmother is below with the rats and mice 
When I count twelve a cannon will go off, 
more or less loudly, and the change will instantly take place. One ! 
! three! (Cinderella with a jerk throws off disguise and 
appears in ball costume.) Peter! Peter! 
audience.) 


what is this? (70 


u I must apologise for the premature disclosure of 
Cinderella’s magnificence ; that horrid boy must have put too much 
Wind up her steps, Peter! (eter appears to 


Action.—A few polka steps stiffly danced. 


9. 


I next call your attention to a few selections from our Chamber of 
lhe extra charge is sixpence. You pay as you leave the 


There will now be an interval of seven seconds to allow 


those of the audience who have shaky nerves, or no sixpences, to 


(4 pause.) Thank you! The miscreant on the right is 


that one-more-dip-and-he’d-be-black Othello! He is our favourite 


As most of you are aware, this Othello was a Moor. 


VOL. XVI. 


(i. W. Moore, of St. Jaimes’s Hall, Piccadilly, is a member of the 
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same family, only more so. Ilis costume is Moorish toa degree. 
Shakespeare does not mention the fact, but his Christian name was 
probably Henry. He married a sweet pink aod white young girl 
named Desdemona. One night he tricd to make her swallow a 
| pill—a pillow, I should say—and she perisned in the attempt. In 
| fiendish delight he forthwith drew his ‘bones’ from his pocket and 
| played the * Dead March in Saul.’ The figure represents him play- 
| ing the famous dirge. Wind him up, Peter ! 
Action.—A feeble attempt to play the ‘bones.’ 


10, 


Never had the lowest depths of crime been reached till Signor 
Basso Profundo, our next interesting horror, appeared upon the 
scene. He was of Italian origin, that is to say, he was born at 
Saffron Hill. Nature had bestowed upon him a terrible voice. He 
could go down lower and mount up higher than Signor Foli and 
Adelina Patti combined. With his lower notes he could shake the 
| Albert Hall to its foundations, and with his upper trembling falsetto 
he could bring tears to the eyes of a potato! One day he vowed, in 
his basest, profoundest notes, that he would go to the sea-side and 
sing to the visitors there. He went; he sang. First he threw off 
his tip-toppermost notes, then he ground out his down-bottommost 
ones. The effect was appalling! Hundreds threw themselves 
from bathing machines into the sea to escape the awful sound. 
Wind him up,. Peter, and let the welking ring. (/ eter gives a turn 
or two and the figure screeches in falsetto.) No! no! no! Peter! 
Not his thrilling upper register. Turn him on in a lower key. 
Forty flats, anything but this. (Peter turns again. The figure 
emits an awful growling noise. Mrs. Jarley Junior bows, 
smilingly, at audience, Figure stops with a sound of clock-work 
running down.) 


Let the young folks behold in the next horror ‘The Great Little 
Dunce,’ a warning to all boys and girls who like swectstuff better 
than spelling. ‘The hardened young rascal you see before you 
actually preferred brandy-balls to spelling-books. The only French 
he ever took to was French almond rock, and the poetry of his 
| nature fastened itself upon toffee. All his chances in life were 
| missed for want of a little more spelling. Peter, he’ll go for that 
sugar-stick before his time! Take it from him! (Peter fakes it 
and begins to eat it.) Put it back, Peter ; you’r worse than the boy 
himself. He might have become Attorney-General, but he spelt 
potato with an ‘e,’ so they made him Solicitor-General only. He 
was Lord Mayor of London ¢wice, whereas, if he had known one 
more column of ‘crackjaw’ words, he would have filled that post 
three times. So, children, beware of the fate of ‘The Great Little 
Dunce.’ The wax represents with mathematical precision the 
amount of attention he devoted to his sweetstuff and his spelling- 
book respectively. Wind him up, Peter! 

Action.—The Dunce sucks a sugar-stick which 
he holds in his right hand, and rubs his stomach 
with a closed book in his left hand. 








12. 


Ladies and gentlemen, the next figure was, when alive, the 
inhuman daughter cf a tobacconist in the Old Kent Road. She con- 
ceived the horrible design of driving all her family and neighbours 
| stark, staring mad. To carry out her fell purpose she, so young, so 
beautiful, hired a cheap piano on the three-years system. She 
practised from fragrant morn to dewy eve, and back again from 
dewy eve to fragrant morn. ‘ Hadyn’s Surprise’ followed * The 
Maiden’s Prayer’ with excruciating regularity, and when ‘ Exercises 
for the Black Notes’ were for hours sandwiched between 
* Arpeggios’ as high as they could go, and ‘Minor Scales’ as low 
as fancy could reach, the effect was simply diabolical. But, by 
chance, one monthly payment arrived fifteen minutes too late. The 
proprietor, who had been narrowly watching the clock, despatched 
at once two cut-throat looking burglars to seize the piano in the Old 
Kent Road. Ever after she sat upon the music-stool playing an 
imaginary rhapsody on an equally imaginary instrument. Nemesis 
has overtaken her. Wind her up, Peter ! 

Action.—Pianist moves fingers and swings body 
in an eccentric fashion ad /id. 


13. 

In conclusion, I shall have the pleasure of showing you a pair of 
the prettiest wax figures this or any other establishment has ever 
produced, General Tom Thumb and his wife Minnie Warren were 
indeed a pair of little beauties, and I leave you to judge if our 
models are life-like. I am a tough old lady in general, but when I 
look at those figures all in their wedding clothes, I feel I must just 
hug and kiss them. When I think of a pair of chickens like them 





getting married it brings tears into my dim old eyes. Take care, 
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4 THE PRACTICAL TEACHER. 


Why the other optic is living in obscurity is best known to Beard 


Peter! If you knock so much as a finger or nose off either of the 
pets I'll put the dram-stick about you with my own hands. 
Wind up the darlings, Peter! See. ‘The first kiss’ Isn’t it 
natural ?J 
iction.—They bob at one another and kiss 
sometimes on the cheek, sometimes on the ear, 


sometimes in the air. This set should be taken by | 


two very small children indeed. 


Mrs. Farley Junior's Closing Speech. 

Ladies and Gentlemen, I thank you all for your rapt attention, your 
evident appreciation of the beauty of my wax figures, and for the very 
small payment you made at the doors. If you think that payment 
was not liberal enough, you are quite at liberty to pay again as you 


leave the show, While the band plays the National Anthem the | 


figures will repeat their life-like actions all together. In the mean- 
time, on behalf of self and family, | bid you all a fond adieu. 
Wind ’em up, Peter! (Peter moves rapidly from one to another, 
selling allin motion. Finale. Curtain.) 
N.B.—Music should accompany the movement 
of the figures throughout. 


EXTRA Fict 
I. 


The Maiden all Forlorn.—My next figure tells a doleful tale of 
unrequited love. Mary, ‘ The Maiden all Forlorn,’ has ‘ Milked the 
cow with the crumbled horn’ for many a long year; till sucha 
feeling of attachment for her mother’s only cow has grown up in 
Mary’s heart, that she would die rather than be parted from the 
beautiful creature Mary’s mother’s only cow, however, is some- 
what frisky, and will not always come at the beck and call of her 
young mistress. Mary has just ‘Called the cattle home,’ but the 
‘cattle,” Mary’s mother’s only cow, wont come. Mary is modelled 
in the act of ‘Calling the cattle home.’ The ‘cattle’ (AZary’s 
mother's only ) are in the act of not coming. Wind them up, 
Peter ! 

ction. —Wave hand towards an imaginary cow 
and dolefully shake head, 


> 


The Sleeping Beauty.—My next model speaks for herself. Her 
breathing apparatus, a pair of old bellows, is an example of 
perpetual motion, and requires no winding up. Remove ‘ The 
Sleeping Beauty's’ veil, Peter, and let her bubbling-over beauty 
iurst upon a bewildered world! (eter removes thin veil.) That 
will do, Peter! ‘Turn off the lime-light! (/'eter puts out toy lan- 
tern and replaces veil.) 


a 

The Dancing Gi? The next specimen in this unparalleled and 
unparallelable collection is the famous * Dancing Girl.’ Her grace 
ind agility are the wonder of all beholders. See her for your- 
Ives, and if you think her performance worthy of your apprecia- 
tion throw a copper in the clothes-basket Peter will place upon the 

platform. Wind her up, Peter, and join her in the mazy dance ! 
(Peter puts clothes-basket, or anything else equally 
tye of platform, winds up figure, and 
ridiculous steps vis-d-vis—the 
asionally banging her tam- 


4. 


The Boy who } im I need hardly introduce this vermi- 








n-dyed little monster rhe infamous ‘ Boy who Killed Time’ is | 


een everywhere In school and out of school, in the gutter and 
mt of the gutter, he carries on his murderous trade. The only 
hing particularly remarkable about this figure is the fact that the 
ugar-stick is actually consumed by the automaton, There will be 
deception there, I can tell you. Wind the villain up, Peter ! 

letion Boy sits or stands in the most listless 
attitude possible, and jerks a sugar-stick to his 
mouth till it is eaten. He rubs his chest with his 
other hand. This figure should not be used when 

*'The Dunce ’ is shown. 


5. 

Mr. and Mrs. Blue Beard.—You will not be expected to gaze 
upon Mr. and Mrs. Blue Beard there without a shudder. Indeed, a 
vell simulated shudk x two is absolutely expected of you. 
Vir. Beard, you « ., about to hack off the pretty little head 
is lovely, but inquisitive spouse. The head used to roll gently 
lust ; but owing to the inevitable mess, this had 

On her bended knees Mrs, Beard is begging 

the beseeching look in her remaining eye. 





himself. Wind them up, Peter, and let the awful tragedy proce; 
Action.—Bluebeard makes cuts at his wife; 

head. The wife, witn a green shade over one eye 

looks up with the other, and jerks her clasped 

hands backwards and forwards in a frantic manne, 


0. 


Queen Boadicea.—\ next introduce to your notice the illustriogs 
suicide, Boadicea, Queen of the Iceni, a wild shock-headed tribe of 
Ancient Britons. Before five-o’clock tea one afternoon in th 
year 62, which some of you may be old enough to remember, she 
slay, or rather slew, or more correctly still, she slewed seveny 
thousand Roman soldiers; possible with her own hand, though 
history does not positively say so. Being, however, afterward 
defeated by the Roman General, Paulinus, she preferred taking 
dose of poison to being taken herself. The ginger-beer bottle the 
misguided young woman holds in her left hand—(it’s really be 
right hand, but it’s the only one she has left) the ginger-beer bottle 
she holds aloft in her left-right hand is a lineal descendant, on the 
neuter gender side, of the earthenware pitcher from which she took 
the fatal draught. Wind her up, Peter! Mi:d her poor lost limt 

Action.—The figure drinks from a bottle labelled 
‘Poison.’ One arm of the robe should be stuffed 
to the tips of the fingers, giving Boadicea the 
appearance of having lost a hand. Peter raises 
this limb, strokes it affectionately, and lets it. fal 
with a thud to the side of the figure. 


ie 

The Girl with her Feet where her Head ought to be.—Ladies and 
gentlemen, there is always so great a rush to see this extraordinary 
freak of nature, that I have to keep it behind a screen till the 
moment for revealing it arrives. The original, of which this is of 
course but a “lay’ figure, was born in Massachusetts, of poor butin- 
teresting parents. The mother was a Creole, the father a ‘Creosote.’ 
The child was the apple of her dad’s right eye, and the pippix of 
her mother’s left. Every night the watchful parents put her in her 
little bed ; the very bed you shall shortly see. Their lynx eyes, 
however, failed for seven long years ‘o discover anything rematk- 
able about their purple-eyed child. Ome morning, nevertheless—it 
was on the glorious 4th of July—they went early to the cot, the 
father at the north end, the mother at the south (these details are 
important), and imagine their horror and amazement at finding ther 
little one stretched out on her pallet bed, with her bare feet on the 
pillow where her head ought to have been. Draw the screen, 

Peter, and let an incredulous audience see for themselves ! 
Action.—Peter takes away the screen, which, 3 
well as the bed used, should be very low and 
placed in front centre of platform. On the bed 
should be discovered a girl lying at full length with 
her feet at the ‘pillow-end.’ This figure should 
not be used when ‘ The Sleeping Beauty’ is shown. 
The girl should slightly raise her feet by turns, and 
let them drop in a mechanical manner on to the 

pillow. 
(FINIS.) 
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LEGAL AND CODE QUERIES COLUMN. 


RULES. 

All communications must be addressed ‘ Legal 
Editor, Practica. Tracuer, Froebel House, 
St. Andrew’s Hill, Doctors’ Commons’, E.C, 
and must be accompanied by our ‘coupot, 
duly filled up. 

Replies will be given only in this column, excep! 
under the conditions named in Rule 3. 

If any reader desires a reply by post, such cat 
be forwarded by enclosing, in addition to the 
coupon, a stamped addressed envelope and 
either stamps or a Postal Order to the value 
of one shilling. 

No original documents should be forwarded, 
but copies only. We cannot hold ourselves 
responsible for any losses which occur through 
non-observance of this rule. 
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2. 3. 
Brightly shine the stars above, Light the fisher-boy will sleep, 
But those we love Upon the deep. 
Watch us on our home-bound way, Tempest, wind, and dashing wave 
With brighter ray. He all doth brave. 
Dip, then, dip the bending oar, Rest, then, rest the bending oar, 
Soon we touch the welcome shore, Now we touch the welcome shore, 
The welcome shore. The welcome shore. 
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Tus Vocal Gavotte was once sung (when the piece was 
in manuscript) with great success before a very high- 
class audience, 7% the following manner :-— 


Twelve boys were dressed up to represent Goblins. 
They had a large hump made on each back by placing 
something under their coats ; 
carried a stick which they beat time with on the floor. 
On their faces they wore masks, which took ex- 
tremely with the audience, and provoked roars of 
laughter. ‘They also bent themselves slightly—as if to 
appear deformed goblins. 
also gone through : 


No. 1.—During the first eight bars of the music, the | 
goblins, twelve in number, made their appearance one | 


following another to the beat of the music on to the 
stage or platform. 

During Wo. 2, i.c., the repeat, they all stood in a line, 
and nodded their heads, at the same time singing, and 
beating time with their sticks upon the floor. 

During No. 8, i.c., the first four chords of éué¢7, there 
was no singing on the part of the goblins, but they 
advanced four paces towards the front of the pl: itform, 


starting together with the left foot and still be: iting 
time with their sticks. 


During No. 4 the goblins retired four paces. 
During No. 5 they advanced again four paces in the 
same manner as in No. 3. 


During No, 6 they retired again in the same manner as 
In No. 4 


No. 7 was the same as No. 3: 
No. 8 was the same as No. 4. 


The following actions were | 


No. 9 was the same as No. 3. 
No. 19 was the same as No. 4. 


During No. 17 the goblins stood in a line beating time 
with sticks. 


in each right hand they | During Wo, 72 they all marched round the platform in a 


ring singing at the same time. 
During No, 13 the goblins did the same as in No. 11 


During No. 74 they retired, #¢., turned and marched 
slowly off the platform or stage, at the same time 
shaking their sticks and heads at the audience (this 
latter action caused roars of laughter). 

It need hardly be added that this piece was the 
favourite of the evening, and recalled with rapturous 
applause. 


NOTES. 
The voices of the twelve goblins should also be 
supported by an extra body of strong voices at the 


back of the platform, as children doing actions (and 
especially with masks or false faces on) can hardly sing 


| at all. 


There should also be a children’s orchestra to enhance 
the effect. A number of children should be playing 
drums, sitting high up forming a background to the 
twelve goblins. ‘Iwo more children might be playing 
triangles, others cymbals, &c., &c. 

Violins and flutes played by older persons, teachers, 
&e., would also add to, and greatly strengthen the 
accompaniment. 


If we/l done the piece cannot fail to become a great 
success. 


eae 


aS SESS 


1 ay does € 


Se ere Tag Se ere Be aE - Tere 


ae ee 


en 


—— 


nF se DEALT! 


oe = 


Sad 


rm 


ENF Z 


te 


- 


z 


Sta cae cg ak 


A EEE EF EEE OS Ee Sg Se 


SE I ~ 
: r— ead 
- = 


. 


ese te 


Se ee 


ote en A gee 


— peng 2 + eet 


poe ee 


STITT FEF 


a 


oe a 


sa OES 


st. 


* a oe 


- 


a a 


a SEE et 





— aa 


nena ail 















eee = ee ee ere ee 


LAL LCI 















140 THE PRACTIC. 


ELEMENTARY LESSONS IN AGRICULTURAL ZOOLOGY. | 


BY PROFESSOR J. R. GREEN, SC.D., 


Late Examiner in Botany to the University of Cambridge, and 


F. L. GREEN, 
Late Science Mistress in the Clifton High School. 





CHAPTER VIIL.—INSECcTs (continued).—WEEVILS. 


family of the weevils, of which in Britain upwards of five hundred 


THE next group of insects constitutes the large and important 








species are known lheir great importance turns not so much on 
the individual as on the enormous numbers in which they are pro- 
duced, ‘They assail chiefly the fruit of various plants, though their | 
attacks are also made upon foliage and roots. 
In appearat the weevils are generally Small insects with a | 
curiously prolonged snout or proboscis, which is their most distin- 
guishing feature lhe proboscis, though always present, is some- 
times very inconspicuous, and requires some looking for before it 
can be identified. ‘The jaws are situated at the end of this probos- 
cis, and the eyes at its base. The antenna are very curious in 


shape in most species, being bent like an elbow or knee and 
thickened at the tip. ‘They are attached to the proboscis at its front 
or hinder end or at its middle part. The wing covers usually | 
extend to the tip of the abdomen, and sometimes clasp it round. 
he feet have four joints. 

Weevils vary somewhat in their habits ; some do not fly at all ; 
others do so only during the breeding season. Instead of taking to 
flight when disturbed, they let themselves fall to the ground and simu- 
late death 

The eggs are laid as a rule in the interior of the tissue of a plant ; 
the insect bores a hole with its proboscis and pushes the egg into 
the space thus excavated. When hatched the larvz are whitish in 
colour, have no limbs, but a somewhat curved body with a hard 
brownish head. 

The first group or family of the weevils we shall notice is that of 
the seed beetles, belonging to the genus Bruchus. They are called 
seed beetles from the fact that their depredations chiefly damage 
that portion of the plant. 





They can be recognised by their possessing a very short proboscis | 
and a short thick-set squarish body. Their wing covers do not | 
extend over the hinder part of the abdomen, but leave it unpro- 
tected. These weevils have a great liking for the seeds of various 
leguminous plants, particularly peas, beans, vetches, and lentils. 
In these seeds the female lays her egg as before described, and the 


rn 
larva on being hatched finds itself surrounded by plenty of food. 
Faking full advantage of this position, it gradually hollows out the 
pea or bean, leaving nothing but a case. From the first it passes to 
a second, and sometimes to several, changing to the pupa condition | 
in the last one, lying immediately underneath the seed coat. The 
change from the pupa to the perfect insect takes place in the autumn 


of the year, and during the winter the young weevil remains in the 
seed, to emerge the following spring. ‘The pea in which the insect, 


whether in pupa or perfect stage, is present can be recognised by a 
black almost transparent patch. It follows from this mode of 


spending its life that the weevil is in the pea at the time of sowing, 
so that when it emerges it finds itself in the field among the plants 
growing from uninjured seeds, They lay their eggs as before 
described in the young ovules produced in the flowers of the latter, 
and so the round proceeds. 


It is not impossible to get rid of this pest, for the beetles can be 
killed by steeping the seed peas for a minute or two in water at a 
temperature of 122° Fahr. ; the fumes of burning sulphur are also 
capable of destroying them without detriment to the seeds. 

rhe leguminous crops are often the prey of another of these 
weevils, which, however, attacks the growing crop, and does dam- 
age tothe vegetative parts, and not to the seeds as in the former case. 
hese insects are known as fea weevils, in contradistinction to the fea 


beetles just described Vheir scientific name is Sifones lincatus, 
Che perfect insect has a rather elongated body, showing grey scales 
on a bla background, ‘The neck shield 1s marked with three 
longitudinal streaks, and the wing covers are crossed by dotted lines, 
giving origin to the specific name (ineatus. The whole insect is very 
small, its body not being more than one fifty-fourth of an inch long. 

The pea weevil attacks the young foliage leaves of the pea and 





bean plants, notching the edges and eating their way into the leaf, 
causing large indentations and sinuosities, often only the mid-rib 
remaining The immense numbers of these weevils cause almost 
incredible mischief, large fields of several acres in extent being 
sometimes destroyed. Clover fields share often in the mischief, the | 
plants being stripped of their first leaves, and so prevented from 


anything like development ; indeed, they often wither down and are 
uite lost. The weevils are at work in such fields in countless num- 
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bers, and if disturbed by anyone pushing through the plants, they 
can be heard dropping weevil-like to the ground with a regula 
pattering noise. 

It used to be thought that the weevils were day-feeders only, ang 
sheltered themselves in the ground at night. This is erroneous, the 
latter being their chief feeding-time. In the day they can be found 
wandering aimlessly about, or resting on the leaves and stalks of the 
plants, but after darkness has fallen they begin to feed voraciously, 
and a swarm of the little beetles may be seen upon every leaf, pj). 
ling away at its edges as above described. 

The larve of the Sfones gnaw the roots of the plants infested by 
adult insects. Their habit of attacking the very young plants js 
what causes them to be so dangerous. If the assault be deferred til) 
the plant is fairly established and growing well the damage is not s 
vital, as it can afford to lose a certain portion of the leaf surface, 

The mischief done by the Sifones is thus chiefly caused by the 
ravages of the adult form. The larva attacks the roots, excavating 
channels along the main root, and setting up such irritation in the 
lateral fibres as gives rise to the formation of peculiar gall structures 
or outgrowths, which in turn are their favourite food. 

The eggs of the pea weevil are deposited under the surface of the 
ground at the time when the ravages of the insect are at their 
height ; there they are hatched, and the larva, after feeding fora 
time upon the roots, etc., forms an oval cell about two inches below 
the surface, and undergoes its metamorphosis therein. The usual 
time for egg-deposition seems to be April and May ; the perfect 
insect from this brood appears in July. A second brood appears 
later in the year and attacks the clover and lucerne crops in Sep- 
tember and October. The beetles of this brood survive the winter, 
hibernating in haystacks, refuse, etc., till the spring. 

These beetles may easily be found in the fields which it infests, 
although it hides itself on the least cause of alarm. It drops from 
the plant on to the soil, with folded legs, rolling into crevices, and 
will remain perfectly still while the soil is disturbed by the seeker. 
If the surface be pressed firmly over a short space, the weevils will 
be found to push their way through to the surface, often in very great 
numbers. ‘The pressure on the soil tends to smother them, and 
they push to the surface to obtain air. 

The leguminous crops are not the only ones which are subject to 
the depredations of these industrious little marauders. Another 
family of them are extremely fond of certain parts of plants belong- 
ing to the Crucifere, particularly turnips, rape, cabbage, cauli- 
flower, and cress. These are known as the A/ouse-tooth Weevils 
and the Ga// Weevils. 

The former are small, somewhat elongated beetles, with a fairly 
long neck-shield. ‘Three species may be briefly alluded to. The 
first is the Rape Mouse-tooth Weevil (Baridius chloris). It is of a 
shining green colour. During the winter it hibernates in the soil, 
leaving its hiding place in the spring. ‘The female lays her eggs in 
the axils of the leaves or in the stems of the rape or turnip. The 
larva when hatched eats out passages in the stem and branches; in 
July it assumes the pupa stage in the interior of the stem ; in the 
late summer the metamorphosis is completed, and the adult insect 
appears. The second species, the Pitchy Mouse-tooth Weevil 
(B. picina), is black instead of green ; its course of life is similar to 
that of A. ch/oris, but it confines its attacks to cabbages and cauli- 
flowers, never being found in the rape or turnip. The Cress Mouse- 
tooth Weevil (2. /epidii) is black, with a blue or greenish blue back. 
It infests the stems of cauliflower and garden cress. All these 
weevils are about one-eighth to one-sixth of an inch long. 

The Gall Weevils (Centorhynchus) differ markedly from the last- 
meptioned group by having black bodies thickly covered with gray 
hairs, being thus dull looking and not shiny. ‘They are very small 
beetles, with thick-set bodies. The distinguishing proboscis is, in 
this group, folded back into a ventral furrow, which is situated 
between the forelegs. There are again three species worthy of 
mention. The first is the Turnip Gall Weevil (C. sa/cicoltes), a 
dull black insect, about an eighth of an inch long, thickly covered 
with gray hairs on its lower surface, and sparsely so on its upper 
one. The deeply pilled neck-shield has a well-marked longitudinal 
groove or furrow in its centre, and the wing covers also are deeply 
grooved, ‘The adult insect appears in April and May, and gnaws 
the flower and shoots of the young crucifers, doing however but 
little serious damage. Later in the year, towards winter indeed, 
the female bites into the root immediately below the surface of the 
soil, or else into the lower part of the stem just above it. In the 
hole so formed she deposits one or two eggs, which hatch ém sit, 
giving rise to larve which, by setting up intense irritation in the 
vegetable tissue, cause the peculiar hypertrophy known as a gall, 
so that the upper part of the root presents the appearance of 2 
number of abnormal swellings. The developed larve creep out # 
the beginning of spring, and become pupe in the soil, ultimately 
becoming adult in April, the life-history occupying just a year. 


(Continued on page 156.) 
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MAGNETISM AND ELECTRICITY. 
OR THE ADVANCED STAGE OF THE SCIENCE AND 
ART DEPARTMENT COURSE, 
BY EDWIN EDSER, A.R.C.S. 
Assistant in the Physical Laboratory, Royal College of Science ; 
; Member of the Physical Society. 








Magnetisation of Iron. 

Preliminary Remarks. — When an electric current circulates 
round a coil or helix of wire, we have seen that as far as its mag- 
etic action is concerned it might be replaced by a magnet with 
ts axis along the axis of the coil. Lines of force enter at one 
nd and, after passing through it parallel to the axis, leave it at the 
ther end, finally curling round and forming closed curves ; and 
urther, the path which these lines pursue inside the helix is that in 
which a right-handed screw would move ii it were twisted in the 
direction of flow of the current. To make the analogy complete, it 
il be remembered that in a magnet the lines of force enter at the 
pole and leave at the N pole. : ; ; 

Let us suppose a piece of soft iron to be introduced into the 
Jix, The magnetising force due to the current will now induce a 
puch greater number of lines of force inside the iron. While the 
urrent lasts, the piece of iron will act like a permanent steel 
magnet, though if the current be at all great it will be much 
tronger than any ordinary permanent magnet. If we examine 
he state of these lines of force within the iron, we shall notice 
remarkable analogy with statical electricity. If we maintain 
he plates of a condenser at a constant difference of potential, 
¢ effect of introducing a dielectric substance between them is 

generate a much greater number of lines of force than 
ere were formerly. The strength of each line of force will, how- 
ver, be proportionately decieased, since a Jarger number transmit 
nly the same force as previously. Consequently if a certain charge 
bf electricity is communicated to the condenser, since the dielectric 
annot now alter the number of lines of force, the difference of 
tential between the plates must be lowered ; less work would have 
bedone to move one unit of electricity from one plate to the 
ther than formerly. Also the force between two quantities of | 
lectricity, g, and gy, placed at a distance yr apart, in a medium of | 
pecific inductive capacity 4, 

=f= IM 92 
a 

lurning to the helix with the soft iron core, let the magnetic dif- 
rence of potential between its extremities denote the amount of 
tk necessary to bring an unit N pole from one extremity to the 
er. This will be constant, and will depend on the current in 
he helix. Introducing the core will, as before remarked, induce a 
ch greater number of lines of force than there were formerly, 
tas in the case of the condenser. 

\lso the force exerted between two poles of strength m, and mp, 
a distance 7 apart, is 
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tw is a constant, termed the Jermeadility of the medium. 
We have formerly arrived at a definition of the pole strength of a 
gnet, viz., the force which it would exert on an unit N pole placed 
distance of 1 cm. from it in air. Let the sectional area of the 
gnet be denoted bys; then the Zntensity of Magnetisation is 




















ined as the pole strength per unit area. Thus, if m be the pole 









math the? . . . mM 

gti the intensity of magnetisation = —. 
- 

: J 


: (/ be the length of the magnet. Then, if we multiply the | 
‘erator and denominator of the above fraction by /, we shall | 





, 7_M 
Intensity = 7" = 
a 
“« M = magnetic moment of the magnet, and V = its 






e The . . . . 
=. The Intensity of Magnetisation can then be defined either 
Pole strength per unit area, or the magnetic moment per unit 


ume 





From an unit pole, it will be remembered, 4 lines of force radiate ; 
therefore, trom a pole of strength m, 4mm lines will radiate. These 
lines may be considered to be continuous within the magnet, and 
therefore, if a narrow crevasse were cut through it, perpendicular to 
the direction of magnetisation, 44” lines would pass across it. 
Also, if 1 indicate the Intensity of Magnetisation as above defined, 
the number of lines crossing unit area of the gap = 4ml. 

The student should carefully bear in mind that the number of 
lines of force per sq. centimetre at any place is only a measure of 
the force when the medium is air. This will be quite clear from 
what has been said above. 

Magnetic Permeability. —We can now detine the permeability ofa 
substance. Let the core and helix be supposed both very long ; 
then a current in the helix will produce a magnetising force F (say) 
along its axis when the core is absent. When it is introduced let 
the total number of lines of force passing through unit area be 
B 
KF 


. - ‘ . . 
When rs is greater than unity, 7¢., when more lines of force pass 


denoted by B. Then the Jermeadility of the substance = wp = 


through the substance than would through air, the magnetising force 
being maintained constant, the substance is said to be faramag- 
netic. Iron, steel, nickel, ferric chloride solution, and liquid 


. ‘ oe F 
oxygen come under this head. When = is less than unity, the sub- 


stance is said to be diamagnetic. Potassium bichromate solution 
and pure water among other substances come under this head. 
Magnetic Susceptibility.—We have seen that there are 4zI lines 
of force passing through unit sectional area of a magnet whose in- 
tensity = I. In the case of the magnetising helix with a soft iron 
core, there will also be the lines of force due to the helix = F. 
Therefore the total number of lines of force per sq. centimetre 
=B=41+F. Therefore the permeability 
B_4m7l+F _ 4al 


I I K intiea 


=.= 


+. I. ‘ - 
The value K is termed the Susceptibility of the substance. 


Let this be denoted by K ; then 
—I 
4” 

When we consider the important practical applications of electro- 
magnets in the manufacture of dynamos and motors, it will not sur- 
prise us to find that much care has been bestowed on the determina- 
tion of these constants « and K. A short account of the methods 
used and of the results arrived at will serve to impress the foregoing 
definition on the student’s mind, as well as giving him a clear con- 
ception of the physical properties implied by them. 


a =47rK + 1randK= M 


Magnetometery.—A magnetometer is an instrument used for de- 
termining practically the pole strength, or magnetic moment, of a 
magnet. In the following exper‘ ments it will be considered to con- 
sist of a number of small pieces of hardened and magnetised watch 
spring, stuck by means of shellac to the back of a small silvered 


H 


nNyNn, 


N, 





Fic, 1. 
glass mirror, the whole being suspended, with the magnets horizon- 
tal, by a fine silk fibre. When placed in the earth’s field the little 
magnets will come to rest with their poles pointing north and south. 
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If, now, a magnet be placed so as to produce a field at right angles 
to that of the earth at the position of the suspended system, it will 
be easy to determine, by methods considered in previous papers, the 
the magnetic moment M, the pole strength m, or the intensity of 
magnetisation I of such a magnet. Take, for instance, the case of 
a long magnet placed at N (fig. 1), with its N pole in the plane of 
the paper, its S pole being vertically beneath it. Let the mag- 
netometer be placed at A, at a distance d@ to the west of N, and let 
the arrow AH denote the direction of the earth’s field; é.¢., the 
direction in which the suspended magnets would point before the 


ad N 

















Us 


long magnet was placed in position. The suspended magnet will 
take up a position vs, inclined at an angle @ to the earth’s field. 
In this position the couple due to the field from east to west of the 


Cc 


Fic. 2. 


oO 





long magnet, tending to twist the suspended magnet (which y 
hereafter be termed the needle) in a sense opposite to the motion, 
the hands of a watch, will equal the couple due to the earth’s fig 
tending to twist it in an opposite sense. It is, then, necessary 
find the field due to the long magnet. ' 








Let fig. 2 represent the elevation of the former arrangemey 
NS being the long magnet, and A being the position at which i 
field in the direction NA is required. Then if 2, = pole strength « 
NS, /, = length of NS. ; 

Total field at A in direction NA = field due to N — field due 
S x cos SAN 










_ 7 x cos SAN 
dd?” d?#+/? 
my my d 
dd?” a@2+F x Va? +12 
= =~ qd* — ) 
72 (@? +7,2)3 


a 







, : qd’ 
If now the distance 7 be large compared with d, —— — wil 
(a? + 12)? 
be a very small quantity compared with unity ; therefore we my 
my 


say that field at A = 


a 





Also, if the magnet NS be a circular bar of radius a, 
pole strength my 


— = >? 

area of mugnet na* 
m, = wa", 

nra*I 


Sy 


Therefore field, from east to west at A = 


Equating now the moments of the two fields on needle ms (s- 
posed of pole strength . and length 4), ‘ 


ra’ 
— ./2 cos 0; 


mH /, sin @ = Mtg 


. Hmeé= oe! cos 6; 
i= Hd* tan @ 
Ta~ 















Fic. 3 

Deta E-xperiment.—The magnetometer is first placed at A | Since the angle of deflection will be small, tan 2@ may be co 
and allowed to take up its position in the earth’s field. Light from — sidered equal to 2 tan @. 
a lamp L is allowed to pass through a slit below a scale BC, and ox 
after reflection at the mirror on which the little magnets are “. 2tan@= ; 
fastened, is focussed on BC at a. If now vs turn through an on 
angle @, the reflected ray of light will turn through an angle 20. . tan @ = 
Let the new position of the spot of light on BC be at x, Then 2x oA 


ci tan 26. 








A magnetising solenoid is now placed vertically at P. Ifa ct 
be sent through this, it will deflect the needle at A by virtue ® al 
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~ lines of force. If our object is to measure I, the intensity, 
sengloog liminate this, which we do by means of a coil of wire, 
shown in he rizontal section at Q, through which the same current 
as that in P passes ; this is moved backwards or forwards till turn- 
eon the current produces no deflection in the magnetometer. 
- apts of the current, which can be altered by an adjustable 
2 it oa BR is measured by a suitable galvanometer G. If now 
eg i long iron rod of radius @ be introduced into P, and 


a demagnetisec f radiu : 
various currents be sent through P, we shall have 
Hd? 
[= 
™ 


72 
= Ha? ox 
~ wa? x 2x oA” 
+ being, as before explained, the deflection of the spot of light. 


we must ¢ 












tan @ 







magnetising force) are plotted vertically. 
annealed iron wes at first perfectly demagnetised ; therefore the 
curve starts from the zero point. For a short distance it differs 
ut slightly from a horizontal line; this means that for weak 



















steep; for this part of the curve the susceptibility varies quickly 
with the magnetising force. Ultimately, however, the curve be- 
comes again almost horizontal, showing that a very great increase 
of magnetising force is necessary to materially increase the value 
of 1. This part of the curve corresponds to the state of ‘ magnetic 
saturation’ of the iron. 

If now the magnetising force be decreased by stages, and the corre- 
ponding values of | be determined, these will not retrace their 
ormer path, but will follow the upper curve in the diagram. It 
will be seen that when the magnetising force F had the value 22°5, 
t . value of | was about 1,270; when F had been reduced to zero, 
iad only fallen to about 1,170. A negative magnetising force 
+, 2 force opposite in direction to that before used) was then 


Ine > 7 
value — 2°7, I had fallen to the value zero. 









\ beautiful physical interpretation of the above facts has been 
gven by Prof. Ewing. He considers a magnetisable substance to 
nist Of a number of magnetic particles, each of which, when 
placed ia a magnetic field, tends to set itself along the lines of force 
‘st as a small freely suspended magnetic needle would do. When 
‘to themselves, however, they tend to take up positions of 
Squiibrium under their mutual attractions. This can be experi- 
Rentally illustrated by having a number of small magnets mounted 
"needle points on a board, so that they are free to turn horizon- 


aly, 












, The top diagram of fig. 5 shows such a position of equilibrium 

your of these small magnets. If the arrow-heads indicate the 

x i t all > . c . . 
mies, 1 will be seen that the lines of force of this system will be 


FIG. 4. 


The specimen rod of 


magnetising forces the ratio of I to H, or the susceptibility of iron, | 
isvery small. Soon however the slope of the curve becomes very | 


applied, the curve sloped very quickly, and when F had reached 
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Also, the magnetising force within a long helix = F = 4rCn, 
where C = current in C.G.S. units flowing around the helix, 
n = number of turns of wire per cm. length ot helix. 

Obtaining the current from the readings of G, we can determine 
the value of F, the magnetising force, and thence calculate the 
susceptibility 

* I 
tH 


Fig. 4 is taken from Prof. Ewing’s book on ‘Magnetic Induc- 
tion in Iron and other Metals,’ and represents the relation of I to 
various strengths of magnetising force. The magnetising force in 
C.G.S. measure is plotted horizontally, and the values of I (.¢., the 
number of lines of force crossing unit area perpendicular to the 
length of the bar, less the number of lines corresponding to the 


mostly such as are indicated by the dotted lines forming closed 
curves within the system. There will then be no external field ; 
this corresponds to a piece of iron in the neutral condition. 

Now suppose that a gradually increasing magnetising force, such 
as would be produced by a current circulating in a number of wires, 
passing horizontally above the magnets, vertically downwards, and 
back beneath them, is applied in the direction of the dotted arrow 
marked F. At first this will only slightly disturb the position of 
equilibrium of the system ; it will therefore cause only a feeble 
magnetic field to be generated by the movable magnets. This 
corresponds to the first almost horizontal part of the curve, fig. 4. 
As the force increases, however, they will be more and more 
deflected from their first position, till their equilibrium becomes 
unstable, and they suddenly swing round to the positions indicated 
in the second diagram, fig. 5. ‘There will now be a considerable 
external field, since all the little magnets are pointing in one direc- 
tion. This corresponds to the nearly vertical part of the curve, 
fig. 4. A further increase in the magnetising force will only 
slightly alter their new position, and ultimately will fail to produce 
any change in it, and therefore in the external field. This state, 
shown in the third diagram, fig. 5, corresponds to the upper 


| almost horizontal part of the curve in fig. 4, denoting ‘magnetic 


saturation.’ 

If now the magnetising force be gradually decreased, the magnets 
will tend to return to the position in the second diagram, which 
position they will reach on the magnetising force being totally with- 
drawn. This is a stable position somewhat similar to that of a lead 
pencil standing on its flat end on a table. As long as no force is 


| applied, equilibrium is maintained ; but a relatively small force will 
| cause it to leave the perpendicular, when it will at once fall flat 


down. Similarly with the magnets ; a small reverse magnetising 


| force will cause them to swing round and regain their primary 


position, as in the first diagram. It will be remembered that 
fig. 4 denoted just such a small force necessary to destroy the re- 
tained magnetism of the soft iron rod. 
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most important phenomena of the magne- 7 
tusau of iron, ich tl magnetic saturation ind ret nuvily, can = na) 
21 203V 0; 
| 1 \a)0, 
} “1 . . ° 
. Starting, therefore, with the iron ring completely demagnetised, 
we can increase the current through the magnetic coil by Steps, 
f observing the throw of the ballistic galvanometer corresponding to 


each increase of current. By adding the various values of 


a 

g | " 

} - F obtained since starting, we get the value of B, or the total induction, 
ty 


: . B : » 
From this the value of yu, or ; can be determined, and K can be 


found from the formula 
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Fic. §. 
he explained and illustrated experimentally. A model can easily biti 
be construct uch that these effects can be shown to large 
audiences Fic. 6. 
Veasurements of Magnetic Induction by the Ballistic Method. 
If it be required to determine the constants ,« or £ for an iron rod The arrangement of the apparatus used is shown in fig. 6. 
forged into an endless ring, the method formerly discussed becomes | the ring of iron wound with the magnetising coil. The magnetising 
inapplicable, since the lines of force will now form closed curves | current, which can be reversed by the commutator K, and varied in 


| 
within the substance of the ring, and there will be no external field | strength by the adjustable resistance B, is measured by means of the 
by which a magnetometer could be affected. In this case the pro- | galvanometer G,._S is the secondary coil, joined in series with the 


cedure is as follows: —The iron ring is first wound uniformly with | earth inductor E and the ballistic galvanometer Gy. 
insulated wire If there are # turns per cm. length 
of the ring, when a current C passes through it, the 


force F will be, as before, 4rCn, sup- 
posing the diameter of the ring to be large in com- 
p 
te 


magynetisi 





rison with its thickness. If nowa few turns of wire 
c wound above this magnetising coil, and connected 
in series with a ballistic galvanometer, on altering the 
current through the magnetising coil, the number of 
lines of force passing through this outer coil will be 

tered, and there will consequently be an instan- 
taneous current flowing through the galvanometer. 
Chis will cause a throw of the needle proportional to 
the total quantity of electricity which has flowed round 
the circuit. Call this quantity Q,, and let the alteration 
in the induction be denoted by 4, #, = number of 
turns in the secondary circuit, a, = area of each turn. 





Then © na. 
If @, be the throw of the galvanometer needle, 
/ 4 | 
0, V) AMA) 0, ‘ 
where & is a constant depending on the structure of Fic. 7 


7. 
the galvanometer 


lo determine 4 completely, it only remains to find the value of Magnetic Induction of Steel.—In fig. 4 a curve is given express 
‘earth inductor’ (/.¢., a large coil, | ing the relation between the intensity of magnetisation I and the 

y of #, turns, each of area ay), which can be suddenly reversedinthe magnetising force F when the magnetic substance is annealed sol 
earth's held, is joined in series with the ballistic galvanometer. Let iron. Fig. 7 is a curve showing the relation of B to F when the 
V be the vertical component of the earth’s field at its pace, and @ | substance experimented upon is a piece of glass-hard steel wire 
the throw of the galvanometer needle, when this inductor, which is | Comparing these two curves, the chief thing to be noted is the 


the constant To do this, an 


lying horizontally on a table, is suddenly turned over. tenacity with which the steel holds its magnetism compared with 
Then by reasoning similar to that used above, soft iron. Thus in fig. 4 it only required a negative magnetising 
@ knots X 2V force of 2°7 uniis to destroy its retained magnetism ; in fig. 7; on 


the other hand, it required a negative force of 45 units to do - 
same thing. As might have been expected, the ascending cur’ 
27 9 shows that steel is also relatively difficult to magnetise. 
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when a magnetised piece of steel is strongly heated, and then 
allowed to cool, it will be found to have lost its magnetism. 
Further, if a white hot soft iron ball be hung from the arm of a 
halance above the pole of a magnet, it will be found that while it is 
at a very high temperature it is not attracted by the magnet ; on 
cooling, however, it regains its magnetic properties, and is attracted 
the same as before heating. 


2 
Tenperalure —> 
Fic. 8. 
Dr: Hopkinson has investigated the alteration in the value of the 





permeability « with increase of temperature. Fig. 8 is a curve 
showing this relation when the magnetising force is small. It will 
be seen that between 0° and 600° the permeability increases very 
slowly with the temperature. From this point the permeability 
increases very rapidly, till a temperature of 785° is reached ; 
at this point ~ = 11,000 as contrasted with 1,000 at 600°. At a 
few degrees above 785° the permeability drops down very suddenly, 
so there 1s a well-marked maximum at this temperature. 

This has led to the conclusion that many substances which are not 
magnetic at ordinary temperatures might be so at very low tempera- 
tures, 


2 


ORGANIC CHEMISTRY NOTES. 


BY J. T. HEWITT, M.A., D.SC., PH.D., 
Professor of Chemistry, People’s Palace Technical Schools. 


Besiprs the closed-ring compounds—turfuran, thiophene, and 
ndol—described in the last number, several other compounds are 
known which can be regarded as derived from these by replacement 
fone or more CHI groups by nitrogen atoms. Taking first com- 
pounds derived from furfuran by replacement of one CH group by 
amtrogen atom, we have the two following isomeric ring systems 





Sslbie; — 
N — CH HCcC—CH 
i] I! | H} 
HC CH N CH 
i V4 
2) O 
Oxazole. Isoxazole. 


Substitution derivatives of these parent substances have been 
synthetically obtained, and we can first take the reaction of acid 
amides on phenacyl bromide, which results in phenyloxazoles, 

Lewy found that phenyloxazole resulted by heating equal weights 
of phenacyl-bromide and formamide to 130°-140° and distilling in a 
current of steam. Another way was to extract the raw product with 

ydrochloric acid, crystallise out the hydrochluride, and decompose 
ae salt with soda, (Lewy, Ber. 20. 2578; also Bliimlein, 
“er, 17. 2580.) The reaction may be represented thus— 

CsH; — CO — CH,Br + NH,.CHO 


,CH—O 
= C,H,.c7 | +HBr 
\N = CH 
+ H,0. 


| 
rioct of Temperature on Magnetisation.—It is well known that | 
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Phenyloxazole is a thick liquid which solidifies in a freezing mix- 
ture to a crystalline mass of melting point + 6°; it boils at 220°-222°. 
Bliimlein further found that by heating phenacyl-bromide (or o- 
bromacetophenone, C,H;.CO.CH,Br) with acetamide and benzamide 
respectively, methylphenyl and diphenyloxazoles were produced. 
A meso-methylpltényloxazole isomeric with Bliimlein’s compound 
was obtained by Lewy (er. 21. 2193) by gently boiling two mole- 
cules of benzamide with one molecule of chloracetone for two 
hours. The product of the reaction was subjected to steam distilla- 
lation, extracted from the distillate by shaking with ether, the 
ethereal solution giving the substance as a liquid of boiling-point 
238°-241° on fractional distillation. Its formation from chloracetone 
and benzamide is apparent from the following equation, in which 
we suppose the benzamide to react as if it had a tautomeric formula 
(that of imido-benzoic acid) :— 


CH; CH, 
4 4 
Oo Cc 
“% c-\ 
H HCH O CH 
|} + ; = H,O + HCl + | | 
O Cl C,H; —C = N 


| 
C,H; —C = NH 


The formation of oxazoles has also been studied by Japp and 
Murray (Jour. Chem. Soc., 1893. 469), the method employed 
being the condensation of benzoin with nitriles (not amides) by 
strong sulphuric acid at the ordinary temperature. a-8- diphenyl- 
oxazole (m.p. 44° ; b.p. 192°-195° at 15 mm.) can be obtained from 
benzoin and prussic acid according to the equation, 


O 
CH,.—c’ ‘cH 


+ HCN = H,0 + il I 
CH.—C —— N 


C,H;— Co 
| 
C,H; — CH(OH) 


whilst from other nitriles (¢.g., acetonitrile, etc.) corresponding 
substituted oxazoles can be prepared. From benzoin and benzamide, 
triphenyloxazole of melting point 115° is obtained; this compound 
is the benzilam obtained by Laurent, together with imabenzil and 
benzilimide by leading ammonia into a warm alcoholic solution of 
benzil. 


Dertvatives of the isomeric isoxazoles result by the splitting off 
of water from monoximes of diketones of the general type 
R.CO.CH,.CO.R. 

HO oO 

, i 
NH, R—C N 

= | il 
CE,—CO—R CH —C—R 
This reaction has been further extended by Claisen and Stock 
(Ber. 24. 130) to the case of the corresponding oxims of aldehyde- 
ketones. With this end in view, the oxim of benzoyl-aldehyde 
(C,sH;.CO.CH,.COH) was prepared by the action of hydroxyl- 
amine hydrochloride on the sodium salt of benzoyl-aldehyde. It 
was found, however, that there are two possible ways for this oxim 
to lose water; under the influence of warm caustic soda or of 
acetic anhydride, cyanacetophenone is produced according to the 
equation— 


C,H,.CO.CH,.CH = NCH = H,0 + C,H,.CO.CH).CN, 


whilst with acetyl chloride the desired phenylisoxazole is obtained. 
In this case the oxim is treated with an equal weight of the acid 
chloride, disengagement of hydrochloric acid takes place, and the ex- 
cess of acetyl chloride is then removed by warming on the water bath. 
The oily residue is then poured into dilute caustic soda solution 
taken up with ether, the ethereal solution dried and then frac- 
tionated ; in this way phenylisoxazole is obtained as a colourless 
crystalline mass melting at 22°-23° and boiling at 246°-248°. 4 
Hydroxylated isoxazoles have also been obtained by von Pechmann 
(Ber. 24. 857) by the action of nitrous acid on acetonedicarboxylic 
ether, CO(CH,.COOC3H;).. He finds it best to use amyl nitrite 
instead of sodium nitrite and an acid ; we can, however, write the 
reactions as if uitrous acid itself were actually used. The first 
molecule of nitrous acid reacts, forming an isonitroso compound 


C,H,OOC — C — CO— CH. —COOC.H, 


II 
NOH, 


R—CO 
+ 2H,0. 


which goes into its tautomeric form 
C,H,OOC — C — C(OH) = CH — COOC,H; 
lI 
NOH. 
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This then rearranges itself to a ring compound 
C.H,OO¢C CH(OH) — CH -COOC.H; 
| 
\-—— —, 


which, at its moment of formation, is further oxidised by nitrous 
icid to the phenolic substance 2-oxyisoxazole dicarboxylic ether, 


C.H.OOt C — C(OH) = C — COOC,H, 
| 
N - -——(), 


That this compound is phenolic in character is shown by its 
olubility in alkalies, its acetylation by acetic anhydride, and the 
red coloration it gives with ferric chloride. 


losely related to the isoxazoles is the phenylindoxazen of Victor 

r and theart | 25. 3291), which is obtained by boiling 
the oxim of orthobrombenzophenone with an aqueous alkaline 
solution 


It was, however, found impossible to obtain the parent indoxazen 
by heating the oxim of orthobrombenzaldehyde with an alkali. 


Compounds containing one oxygen and two nitrogen atoms in a 
--membered ring are represented by the furazan derivatives ; these 
result by the splitting off of water from dioxims. 

K — ¢ ( K 
H.0 
NOLL HON 


here are two compounds containing 2 nitrogen atoms in a 5§-ring, 
the 
CH (3) Hc——wN 
' i" | 
N (2) and HC CH 
\7 
NU NH 
(I) 
Pyrazol Imidazol. 


The first of these has been prepared by the action of hydrazine 
on epichlurhydrin, and it may also be obtained by heating the 
pyrazole-carboxylic acids; these compounds may be synthetically 
prepared in numerous ways From the theoretical point of view, 
the fact that (3)- and (5)- methyl-pyrazoles are identical is of 
great importance ; this was pointed out by Knorr (A422. 279. 1388), 
who concluded that the hydrogen atom of the -NH- group must 
swing between the two neighbouring nitrogen atoms, and belong as 
much to one as to the other. This 1s very similar to the oscillation 
formula for benzene which was used by Kekulé to explain why an 
ortho-di-derivative of benzene did not exist in two forms. Knorr’s 
views on the constitution of the pyrazol nucleus lead him to favour 
the intermediate formula I. to either of the limiting formule II. 
or Ill 

I 
N.N 
7 


( 
4 


derivatives of pyrazol and its dihydro-addition product 
have been prepared by Buchner by the addition of 
acetate to unsaturated fatty ethers. (Analen, 273. 


xample we will take the addition of the diazo-acetate to 
te, which takes place at §0° according to the equation— 


N 
Neu 
NZ | 


COOCH, 


CHO cH/ \n 


CH, C.COOCH. 





| CH;.C 


This ester may be saponified by potash; the corresponding silye 
salt furnishes pyrazol on distillation. 

Ag2C;H,N2O, = Ags + 2CO, + CsHyNo. 

Another method of synthesising pyrazol derivatives is that 
Bischler. (Ber. 25. 3143.) By acting with phenacyl bromide on a 
alcoholic solution of sodium acetoacetic ether, phenacyl acetoacet} 
ether is obtained. This compound reacts with diazobenzene chloride 
acetic acid being split off and the phenyl-hydrazone of a diketon 
obtained ; compounds of this type are known to yield pyraz 
derivatives by spontaneous condensation. 

(i.) C,H; .CO.CHy, 


| 
C,H;.N : N.Cl+ CH;.CO.HC — COOC;H,; + H,0 


CH. .cO.CE 
| + HCl + CH;.COOH, 
C,H;.NH.N : C.COOC,H, 


C,H;.CO.CH, 


of bases 


| 
C,H,.NH.N : C.COOC,H, 
C,H; .C = CH S Hyd 


| 4 ILO ing mar 
2 ® salt of 

\ . | being 1 
N = C.COOC,H; boxylic 


= C,H;.N 


By saponification a diphenylpyrazol-carboxylic acid was obtaine ( 
identical with that produced by C. Beyer and L. Claisen fron 
benzoyl pyruvic ether, C;H,.CO.CH,.CO.COOCH,, and pheny 
hydrazine. (er. 20. 2186.) 
G. Marchetti (Gazzetfa 22. 2. 359) founc that acetoacetic alde 
hyde condenses with hydrazine to (§)-methyipyrazole. 


The e 
CH;— Co II,N ‘Hy N ve 
of. | = 2H,O + acid los 
CH, H,N GHNs 
r > The p 
CHO see papi 
Devt Até 
This reaction was confirmed by von Rothenburg (Zer. 27. 955), Imida: 
who further showed that on oxydation with potassium permanganate formed | 
it is converted into the corresponding carboxylic acid ; this ac 
loses carbon dioxide on strong heating, and gives pyrazol. Pyrazol 
is a weak base, colourless, crystalline, melting at 70°. 
A similar reaction had been previously employed by Claisen ar 
Roosen (Ser. 24. 1888), who condensed acetoacetaldehyde with 
phenylhydrazine with formation of both 1-3- and 1-5- phenyl or of ami 
methyl pyrazols. If, instead of aceto-acetaldehyde, one employs CH 
acetoacetic ether, then phenylmethylpyrazolone results. Frou 
this compound the famous drug Anztipyrine may be produced CH 
(Knorr, Ann. 238. 147.) When phenylhydrazine is mixed wit me 
acetoacetic ether a phenylhydrazone is first produced, and this o This 
warming loses alcohol with formation of a closed pyrazolone ring:- 33-59 % 
“saa. 
=N CH).C = N wn 
NHN.C.H; C,H,OH + | SN.Gd geen 
CH, ; CH,—CO7 Bap ang 
: 2 25, 274) | 
COOC.H,; on 
. 4 glyoxalj 
By heating this .phenylmethylpyrazolone with methyl iodide, 
potash, and methyl alcohol to 100°-120°, a phenyldimethylpyr 
zolone (antipyrine) is produced. The reaction takes place in 
stages : 


CH; 

CH,.Cc = N CH;.C ‘N 
SN .CoHs + CH,I = | Nw.cul 

CO CH, — C07 


I 0-Pher 


CH;.C N(CH), dian 
| N.C,H; + KOH = KI + H,0 
CH, — co 
CH;.C — N(CH;) 
+ r NN .C.H; 
CH — Co/Z 
Antipyrine forms colourless crystals, melting at 113° ; it can 
ve formed by heating acetoacetic ether with symmetrical phen 
methylhydrazine. 
The free pyrazolon, C3;H,N,O, has been obtained by von Rot! 
burg. (er. 25. 3441.) Oxalacetic ether reacts with hydrazil 
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 ethylic pyrazolon-(3)-carboxylate (colourless needles, m.p. 
giving > 


179 )- co —COOC:H; H,N 


| =2H,0 + C,H;OH 
CH, — COOC;H; H,N 
C;H;OOC.C = N 
“+ | 
CH, NH 
ba 
co 
The ester can be saponified by alkalies, or by strong hydrochloric 
cid ; the free acid on distillation with excess of soda lime yielding 
" liquid boiling at 17°. This is pyrazolon ; it smells like mice, 
‘and is both basic and acid in properties. ; 
“Ap isomeric pyrazolone has been described | by Ruhemann 
(er, 27. 1658), who had found some time previously that dicar- 
Loxyglutaconic ether and its homologues split under the influence 
of bases at the point shown by the dotted line, 










(C,H,OOC);CR — CH = C(COOC,H,)». 


Hydrazine works on dicarboxyglutaconic ether in a correspond- 
ing manner, giving ethylic isopyrazoloncarboxylate, the hydrazine 
cait of this ether, and malonylhydrazide ; the two latter products 
being formed by secondary reactions from the isopyrazoloncar- 
boxylic ether and malonic ether first formed. 


(COOC;H,)p-CH .CH : C(COOC,H,)2 + NH; .NH; 
NH 











HIN CH 


oc C.COOC,H, + CH,(COOC.H;,): + C:H,O 


The ethyl ether of the carboxylic acid crystallises in flat prisms 
B (mp. .180°-181°), and is readily hydrolysed by potash ; the free 
acid loses carbon dioxide very readily, passing into isopyrazolone, 
(,H,N,O, a crystalline compound melting at 165°. 

The pyrazolone series has recently given rise to much discussion ; 
see papers by Knorr, Ruhemann, and von Rothenburg in the 
Berichte and Annalen for 1894 and 1895. 

Imidazol (or glyoxaline), the isomer of pyrazol, C,;H,No, is 
formed by the action of strong ammonia on glyoxal, 


CHO CH —NH 


| 42NH,+CHO.CHO = jj CH 
CHO CH — x 















+ H.COOH + 2H,0, 
or of ammonia on a mixture of glyoxal and formaldehyde, 
CHO CH —NH, 
+ 2NH; + H.COH = || pol + 3H,0. 
CI N 









CHO 


This strong base crystallises in thick prisms which melt at 
S$-S9", and boil at 255°. By substituting other aldehydes for 
formaldehyde in the second method of formation, substituted gly- 
oxalines may be produced. 

Glyoxaline has also been prepared by Bamberger and Berlé (Ber. 
25. 274) from the anhydro-base produced by the action of formic 
acid on o-phenylene diamine. This compound on oxidation yields 
‘glyoxaline dicarboxylic acid, which on heating is transformed into 
te above-mentioned glyoxaline ; the relationships of these sub- 
stances are shown by their formulze :— 


















NH . 
JN: ~~ NH 
CH poo. ¢ YS 
r ~ = 
\wH. ene HOOC.C —N 





o-Phenylene 
diamine, 


Anhydro-base. Glyoxaline-dicar- 


boxylic acid. 







Closed.ring ss ° 
see-ring compounds containing three nitrogen and two carbon 
“ows in the ring may be derived from the four following types, of 


sich IIL. and IV. are identical in the free state, but I. and II. 
“¢ most probably different, 







HC, CH HC N N CH 






N N HC N HC N 






_ NH NH 
I. Osotriazol, Il. Azimides. III. Triazol. 










Hc cil 


NH 
IV. Pyrrodiazol. 


The osotriazols have been well worked out by von Pechmann 
(Anualen, 262. 265); a yield of So per cent. is obtained from 
hydrazoxims (derived from secondary hydrazines with at least one 
fatty group) by boiling with acetic anhydride. 


Ci, .C--C Ce 
nou = CH,OH 
C;H;(CH,)N.N N.N(CH,)C,H, 
Ch, ~C-—-£ Cl, 
+ Tn 
N N 


\Z7 
N(CeH;) 


From glyoxalphenylosazone, phenylosotriazol may be obtained by 
removal of aniline ; a carboxylic acid of this can be most conveni- 
ently prepared from the pane of dinitroso-acetone. The 
acetylated derivative of this substance yields the oxim of »-phenyl- 
osotriazaldehyde on boiling with very dilute soda, 


CH—C—CH : NOH CH 
= H,0 + = 
N— NC,H; —N, 


which goes by dehydration into a nitrile, and by subsequent hydro- 
lysis into phenylosotriazol-carboxylic acid. From this substance 
osotriazol itself can be prepared by nitration of the phenyl group, 
reduction of the nitro to an amido group, and oxidation with per- 
manganate ; the phenyl group is in this way destroyed, and an 
osotriazol-carboxylic acid obtained. (Note the way in which an 
amido-substituted phenyl group is attacked readily by oxidising 
agents.) The carboxylic acid gives off carbon dioxide at 230°-240°, 
yielding osotriazol, C,H Ns, a colourless oil possessing an alkaloidal 
smell (m.p. 22°°5, b.p. 203°-204° at 715 mm.). 

Another triazol has been known in derivatives for some time. 
Nitrous’ acid reacts with ortho-diamines, producing the so-called 
azimides, From toluylene-diamine one obtains azimido-toluene, 





-——C.CH :NOH 
NOH N-HC,H; 


yr 


N 
CH;.C,H,7 Sw, 
\N 


HZ 


which is converted by oxidation with permanganate into a triazol- 
dicarboxylic acid, 
HOOC.C-——-N 
II II 
HOOC.C N 


\Z7 
NH 


Bladin (Ber. 26. 545, 2736) distilled this dicarboxylic acid, 
splitting off carbon dioxide, end obtaining an oil which boiled at 
208°-209° at 742 mm. The benzoyl derivative of this compound 
melts at 111°-111°°5, whilst the benzoyl derivative of von Pech- 
mann’s osotriazol melts at 100°, hence the two triazoles are probably 
different. 

Triazol (1 : 2 : 4) and pyrrodiazol have proved to be identical ; 
derivatives of the latter were o»tained by Andreocci by the action of 
phosphorus pentasulphide on pyrrodiazolones. Thus (1)-phenyl-(3)- 
methylpyrrodiazolone gives the corresponding  (1)-pheny]-(3)- 
methyldiazol, the phenyl group of which may be totally burnt away 
in an acid permanganate solution. The resulting (3)-methylpyrro- 
diazol can be further oxidised by permanganate in alkaline solution 
to pyrrodiazol-carboxylic acid, which very readily loses carbon 
dioxide on heating, giving pyrrodiazol, C,H Ny, (colourless needles, 
m.p. 120°-121°, b.p. 260°). 

The same pyrrodiazol was obtained about the same time by 
Bladin (Ber. 25. 741) from phenyltriazolcarboxylic acid. This 
compound was nitrated, reduced to an amido compound, and then 
oxidised by alkaline permanganate, the phenyl group was thus 
removed, and a triazolcarboxylic acid obtained, which yielded 
Andreocci’s pyrrodiazol on heating. 

Tetrazol compounds contain a closed five-membered ring of four 
nitrogen atoms and one carbon atom. 

Emil Fischer found that phenylhydrazine unites directly with 
cyanogen to form a compound of the formula CyH,N, ; if this is 
heated with acetic anhydride, it is converted into the nitrile of 
methylphenyltriazolcarboxylic acid. (‘Synthesis of Triazol Com- 
pounds,’ Bladin, Ber. 18. 1545.) 
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On the other I id, it gives the nitrile of phenyltetrazolcarboxy- 


acid wher n by nitrous acid, 
C,H;. N 
HNO, = 2H,0 N. 
NH CN—C =NZ 


y of this compound, phenyltetrazolcarboxylic 
| compound Bladin was 
finally enabled to prepare tetrazol, CN,H),, itself. (er. 1411.) 
The method employed was to nitrate, reduce to an amido deriva- 
with permanganate; the intermediate tetrazol- 
vas not isolated, but decomposed by warming with 
nitric acid, d the tetrazol precipitated as its silver derivative. 
(Tetrazol shows no basic, but some acid properties.) Liberated by 
hydrochloric acid from the silver salt, and recrystallised from toluene, 
tetrazol was obtained in glittering leaflets, which melted at 155°. 

Closely related to tetrazol are the tetrazotic acids, amidotetrazol 
and the oliuam compounds. The tetrazotic acids were obtained 
by Lo Inna 73) from the amidines, which he found 
to react with nitrous acid, 

Benzamidine and nitrous acid give, for instance, benzenyldioxy- 
tetrazotic acid according to the equation, 


yNIl oN 
+ 2HNO, = 2H,0 + CyH,.C 
NNH, \N = NOH 

By reduction with sodium amalgam one or both oxygen atoms 


giving in succession benzenyloxytetrazotic ac id, 


rhe 


acid may be prepare d, and from this latte: 


tive, and oxidis 
carboxyl id 


tetra 


rf)? 


cn | , 


-NO 
C,H,.¢ 


may be rem ved, 
C,H, — CN,O,, and benzenyltetrazotic acid, CgH,.CN,H. 
latter of th 


Thiele has 


e two compounds is a phenyltetrazol, 

prepared amido-tetrazol, starting with guanidine. 
(Annalen, 270. 1.) When guanidine is nitrated, the compound 
CNEL (NEL)(NH.NO,) is obtained, which can be reduced to a 
trongly basic hydrazine, C(NH)(NH.)(NH.NHL,). The nitrate of 
this base can be diazotised, giving a diazo-nitrate, which acted upon 
by carbonates and acetates gives amido-tetrazol. 


Nil NH,.C N 


, 


NH, —¢ HNO, + \N 


NNILLN : N.NO, NH—N 


Amido-tetrazol gives in its turn a diazo compound of very explo- 
sive properties, which reacts with dimethylaniline and 8-naphthyl- 
amine to form azo-colours, 

The tetrazolium compounds have been only rec ently obtained by 
von Pechmann and Runge. (Ber. 27. 2920.) The starting point for 
is the fors compounds of the general type, 


N.NH.Y 


these 


x 
N:N.Z 
yl formate is oxidised by amyl nitrite and hydro- 
alcoholic to ethyl diphenyltetrazolium- 
carboxylate chloride, 


Ethyl 


" 
chloric 


form 
vwcid in solution 
N N C,H, 

C.H.00C.C 
N = N(C,H,)Cl 


corresponding base, which is probably of an ammonium 
has not been obtained pure ; the ethyl group can be removed 
| h formed by internal removal 
the constitution, 


The 


type, 


from the carboxyl gro 4 


, and a delaine 


4 d has 


of water, the compound so forme 


HC .N,(C,Hl,).Cl, can be 
tained by boiling the chloride of the above carboxylic acid with 
alcohol, by heating its ethyl ether with hydrochloric acid to 
160°-180°, or by oxidation of formazyl hydride, 


N NH .CoH, 


Diphenyltetra olium chloride, ob- 


A 
1i¢ 


N = N.C,H; ; 
orms needles, which melt at 268° with decomposition, 
Tn addition to the foregoing compounds, ‘Traumann’s amido- 
thiazol, 
S CH 
( a ee 
\N — CH 


is obtained from 


must be m alen, 249, 30). This 
| alae hyde, 


thiourea 


11L.Cl CH—N, 
Hicl + H,O Jo Ni: 
CH —S 


CHILO 


PRACTICAL 


TEACHER. 


It forms yellow tables of melting-point 90°, and exhibits 4, 
properties of an aromatic base. 

Questions—Adi anced.—1. How has citric acid been synthe, 
cally prepared, and by what tests would you recognise this acid, 
its salts? 2. By what means are a- and 6-naphthylamines ysyy, 
prepared? 3. State how chlorbenzene, fluobenzene, and beg, 
nitrile may be obtained from aniline. 

Honours.—t. Give an account of the ring compounds contaipiy 
both nitrogen and oxygen in the closed chain. 2. Describe 4 
various synthetical processes used in forming triazol derivatives, yj 
state how the parent triazol nuclei have been obtained in the je 
state. 3. How is antipyrine prepared? 4. Write an accou 
the researches of Bladin, Lossen, and Thiele on tetrazol a 
derivatives. 


HONOURS PHYSIOGRAPHY NOTES. 


BY A. M. DAVIES, B.SC. (LOND.), F.G.S., 
Late Demonstrator in Geology at the Royal College of Science 
PuystcAL GEOLOGY OF THE West INDIEs, 


SINCE last month’s note on the origin of the Atlantic was writ, 
an important paper by Dr. Gregory has been published (Quart 


Journal of the Geological Society, August 1895) which deals wij 


closely allied questions. He has carefully studied the living aj 
Tertiary Corals of the West Indies, and shows that (like i 
Echinoids, the Mollusca, and the Foraminifera) they all show a vey 
close affinity witli the forms which are found fossil in the Miocs 
beds of Italy and Malta, and those still living in the Red Sea aj 
Indian Ocean. With the corals of the Pacific Ocean, on the othe 
side of the Isthmus of Panama, they have practically no afiniy 
They must therefore have migrated from Europe during or bef 
the Miocene epoch, and, since they cannot live in deep waters, by: 
shallow-water route. This route was not along the northern ma 

of the present Atlantic, for no traces of this fauna are found int 
Miocene beds of Northern Europe and America. The shall. 
water route of migration must therefore have been across whats 
now the mid-Atlantic. 

It has, however, often been asserted that the faunas of the tw 
sides of the isthmus of Panama or Darien are so very similar (eg 
cially as regards the Mollusca, Echinoids, and Fishes) that thet 
seas must have been very recently connected across the isthos 
This has been suggested as affording an explanation of the Glau 
Period in the northern hemisphere, by the deflection into the Padi: 
of the hot waters of the Gulf of Mexico that now flow northwarts 
the Gulf Stream. This idea, it is pointed out, rests on evidene 
that has been much modified by more recent researches, Tk 
affinity of the two faunas is much less close than was once imagine, 
and the whole evidence tends to show that the final emergenced 
Central America dates back to at least the beginning of the Mioces 


| epoch, and that the Pacific and Caribbean seas have been separitt 


| recently published the results of more careful ones. 


ever since. One interesting piece of evidence as to this is t 
migration of the characteristic South American mammal Giypieim 
into North America in Miocene times ; such an animal could ot 
have passed over a continuous land-surface. About the same tim 
as this elevation of the Panama region, the land farther east—1 
probably forming an extensive Antillean continent —underwent %> 
mergence to a depth of perhaps 2,000 fathoms. 

At this depth were deposited the Radiolarian and other deep 
oozes long known in Barbados and recently discovered in (wt 
These are most probably of Miocene age mainly, perhaps includ 
late Oligocene and early Pliocene. About the beginning of & 
Pliocene epoch, re-elevation set in, and upon the deep-sea depos 
came limestones of shallower water, and then the earlier coral-rt 
now raised (in Barbados) nearly 1,000 feet above sea-level. Final 
the series of islands now known as the Windward Isles or Ls 
Antilles emerged from the ocean, and later, coral reefs were form 
now ranging from some hundreds of feet above sea-level down (0% 
sea-level itself. There is no reason to regard this movemesl © 
elevation as other than an unbroken upward movement. 

As already pointed out, these views are absolutely opposed tou 
doctrine of permanency of continents and oceans, and the sit 
evidence accumulating from so many sources in their favour mJ * 
regarded as amounting to actual disproof of that theory. 


CHEMICAL ANALYSES OF DEEP-SEA DEposITS. 
in 


noses & 


The chemical analyses of deep-sea oozes published 
‘Chailenger’ Report having proved insufficient for pur 
detailed comparison, Messrs. Jukes, Browne, and Harrisoo 
; In the ax 
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Red Clay they recognised that four separate constituents of the 
deposit required independent analysis ; namely, (1). the main 
«aceous miaterial, (2) undecomposed pumiceous particles (sepa- 
» by their resistance to repeated boiling in strong sulphuric 
acid). (3) organic constituents, and (4) adherent sea-salts. In round 
vumbers their analyses of a typical .Red Clay are as follows, the 
rst two constituents being given both in total and individual per- 


centages -— 























I. 
Silica (combined) - : 34 50 
Al;O;  - . : : 12 18 
FeO; - . : : 10k 153 
Mant Mo ° ° ° - 1% 2 
Alkalies - - - - 4 54 
Loss on ignition - - - 6 9 
68 100 
2. 
Silica (combined) - ° 16 68 
MO. - 5 3h 15 
Fe,O; and alkalie' : . 4 17 
234 100 
™ 3 
Colloid Silica - - ° 43 
CaCo, - - - ° I 
Ca Phosphate - - ° Trace 
Nitrogenous matter - ° Pt 
6 
4 









Adherent Salts—(NaCl, MgCl, CaSO,) 34 


The 68 per cent. of (1) must include the minute crystals of 
Phillipsite scattered through the clay, but as these are believed to be 
formed out of the constituents of the clay, that is of little import- 
ance, The composition of (1), isolated from the other ingredients, 
is shown to be very close to that of the hydrous basic glass ‘ palago- 
nite,’ fragments of which are common among the deep-sea deposits 
of the Pacific. 

With regard to (2), this is seen from its silica-percentage to be a 
much more acid glass than (1), and it has also a high percentage of 
soda and very little iron ; it thus resembles the composition of the 
Keratophyre lavas and that of a pumice from Cotopaxi. 

Its presence in the Red Clay accounts for the apparent excess of 
ilica in the latter, while the separation of the two main con- 
stituents yields results which strongly support the view of the 
pumiceous origin of the Red Clay, and accounts for all anomalies 
in its composition. 

These analyses are next compared with those of a series of 
‘coloured earths’ from Barbados, which are found associated with 
the Radiolarian marls, and which it had been suggested were of the 
tature of abyssal Red Clays. The comparison shows that the 
modern clay contains sea salts, a litle CaCo3, less alumina, and 
more iron than the Tertiary earths—a difference which would largely 
disappear if the former were subjected to the influence of perco- 
lating water, as the latter have been. A still more striking agree- 
nent is arrived at by substituting for the percentages of the unde- 
composed pumiceous material of the modern Red Clay, the 
composition of the pumiceous dust which actually fell in Barbados 
ni$i2 from the eruption of St. Vincent ; the calculated compo- 
s‘iuon is then remarkably close to that of the Tertiary earths. The 
‘eep-sea origin of the latter is therefore strikingly confirmed by 
these analyses, 

In dealing with calcareous oozes, samples with a very high per- 
centage of calcium carbonate were chosen. In them, again, the 
ngredients were separated into, (1) organic constituents, (2) argil- 
aceous and earthy, and (3) adherent sea-salts. 

The results of the least highly calcareous ooze examined showed 
iter allowing for the sea-salts) a close resemblance to the Tertiary 
aalks that also occur associated with the Radiolarian earths of 
“abados ; while more highly calcareous ones were equally like the 
Uetaceous Chalk of England. 

_On calculating (by difference) the composition of the finer 
uilerial easily washed away from Globigerina Ooze, it was found 
“at it Must have a composition not far removed from some varieties 

‘Ked Clay. ‘This confirms the view that the Red Clay material is 
‘eng formed all over the ocean, but is masked where other 
rp are being deposited, and is only apparent in the depths 
‘ere Organic remains are absent. 




































































oo 


VOL. XVI. 





THE PRACTICAL TEACHER. 149 





SCIENCE NOTES. 


a ia ie lee, Oa Bd 








ee ee 


MN. 

New HEART-MEDICINE FROM THE FoxGLove.—The chief , 
alkaloidal constituent,of the leaves of the Foxglove (Digitalis pur- : wi 
purea) is the medicine digita/in, which is not very easily prepared é : 


from the plant in such a way as to produce the necessary action in 
the heart without having certain deleterious accessory effects. 
Purified digitalin has not hitherto been very widely adopted in 
medical practice because statements have repeatedly been made, on 
the basis of clinical observation, to the effect that such digitalin has 
failed to produce the same effects as the infusion of digitalis. Pro- 
fessor Boehm has on this account been led to conjecture that the 


=" - 
. 7 









Se PP ae 


leaves of the foxglove may contain another kind of cardiac poison, 3 
and with the assistance of Professor Kiliani he has made a further { 
investigation of the constituents of the leaves from that point of ‘ 
view. The investigations conducted by them jointly have led to i 


several astonishing conclusions, and in the first place establish 
the very important fact that the mixture of glucosides obtained from 
the leaves is altogether different from that obtained from the seed. 
Digitonin, which is present in such large proportion in the product 
from foxglove seed, has not hitherto been detected at all in the ; 


* 


leaves. On the other hand, a mixture of glucosides yielded by the : 
seed does not contain any digitoxin, a new body which is yielded by ; 
other portions of the plant. This substance is crystalline when a 


finally extracted and purified, and proves to be a new glucoside. ’ 
When decomposed by acids it yields a sugar. ; 


* * 
* 


TELEPHONES DURING THUNDERSTORMS.—It was stated in 
a Newcastle paper a short time ago that a gentleman who was using 
a telephone during a thunderstorm received a shock which caused 
him intense pain, and rendered one of his arms powerless. Similar, 
though not so severe, cases have happened elsewhere, partial deaf- 
ness being caused for a time, and there is very grave reason to 
doubt whether the apparatus usually provided for carrying strong 
currents to earth is as a rule sufficient for the purpose. 


; 5 






*,* 

THE NEW PHARMACOP@IA.—The national medicine-book is 
about to be overhauled and brought up to date again after a period 
of some ten or fifteen years. Such is the progress of chemistry as 


gree cere OE AE 


applied to medicinal products that every year new and purer bodies ; 
are replacing the old crude infusions and decoctions that were for- ; 
mierly the support of the medical man. At the recent meeting of ' 
the British Medical Association the whole subject was very fully 


discussed in the section devoted to pharmacology and therapeutics. 
There was a great preponderance of opinion in favour of the simpli- 
fication of the work, and of omitting several preparations which 
are now official, but which are so little in use that hardly anyone f 
ever prescribes them. An addition to the text was suggested, that ‘, 
the exact impurities which the specified tests are designed to detect % 
should be fully set out. It was further thought very desirable that 
there should be no hasty inclusion of new remedies, but that those } 
only should receive official recognition that have been proved to be ; 
really useful. fi 
*,* Hi 


BOTANICAL DiRECTORY,—A very greatly needed enterprise has F 
been undertaken by Dr. J. Dérfler, of Vienna, who proposes to 
ublish a complete directory of living botanists and officers of 
otanic gardens, institutes, and societies of all countries, Dr. 
Dorfler has issued forms to all prominent botanists asking them to 
send him such particulars, When completed the new directory 
will be extremely valuable and assist in the development of the 
science, 
** , 
* 
New Gaseous DISINFECTANT.—M. Pictet having observed 
that the addition of carbonic acid to sulphurous acid seemed to 
materially increase its powers of disinfection, requested Professor 


d’Arsonvill to investigate the value of this admixture, and the latter / 
savant has communicated to the Société de Biologie the results of 


his experiments. He finds that the two gases, in the proportion of ‘ 
four of carbonic acid to six of sulphurous acid combine chemically to 
form a gas possessing marked antiseptic properties and extraordinary 
powers of diffusion. Thus cultures of typhoid and cholera gers 
were placed on rags between the leaves of a book which was 
enveloped in cloth and exposed to the influence of the gas. In the 
space of an hour the germs were found to be entirely destroyed. ‘ 
Pictet’s gas, as the new compound has been called, has also proved 

to be fatal to microbes that were still living after treatment with 
sulphurous acid, 
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THE PRACTICAL TEACHER. 


or ANIMAL MATTER INTO MARBLE-LIKE Sub- 32. (a) Describe the action that takes place between two smog, 
nmunication has been made to the Académie des | spheres when one of them impinges directly on the other, 
Sciences | r. Martin, a resident in Paris, of a discovery of a 


ss b t, whose mass is 1 lb., moving at the rate of 1,277 fm 
decomposition has com- (4) A shot, whos S 1s ’ g I 


. ° 9 

, a second, strikes a body whose mass is 50 lbs. in such a way, 

mence ito a substance resembling marble, being sufficiently hard econd, strike a 3 Pin Boy ings way a 
. 2 cause no rotation; it enters the body and stays in it; find; 


t w it tob ulptured Ile calls the attention of the Society “oe A “ 
: - | veloc : body after the impact. (25. 
to the possibility of his invention being utilised to preserve human | locity of the body I (25 ) 


means ¢ nverting animal matter befor 


bodies after death. (a) Let A and B be the two spheres, their centres befoy 

a impact were moving in the same straight line. The for 

between them commencing from zero at the beginning of th 

impact, and the force per unit area gradually increases, {i 

f plants has been going on for several years, has | surface of contact also gradually increasing at the same tim 

ished some results he has obtained in investigating the | the force between them by the third law of motion must }: 

Iie finds considerable variety existing among these, equal in amount on the two bodies and act in the line joinin 

ng very complex mixtures and others comparatively simple the centres ; the mutual pressure between them will reach 

Iie therefore divides mucilages into two main groups, the | maximum, will then begin to diminish, and in the end will 

le and the mixed ones. The simple mucilages differ according | zero again. The impulse of the action of A on B is equal » 

to whether they are derived from cellulose, or peclose, or callose, all opposite to that of B on A, the change in the momentum of | 

three varieties of material found in cell walls. Cellulose mucilages being equal and opposite to the change in the momentum of 4 

The algebraical sum of the momenta is unaltered by thé 
lnpact, 


IN PLANTS.—M. Mangin, whose work on the cell 





are almost confined to the roots of the Orchidaceous plants ; peclose 
mucilayes include the bodies found in the Malvacez, Tiliacez, 
Rosacexw, and Abietinesx:, as well as the mucilaginous sheaths of ‘ ; 
certain Algw, such as Nostoc, etc. Callose mucilages occur in | (6) Let V = velocity of the body after the impact ; 
sieve tubes and in the lower plants, especially in the membrane of . 1X 1377 = (50+ 1)V; 

the sporangium in the group of fungi of which mucer is a member. | ” 

rhe mixed mucilages are generally composed of varying proportions Me Vv = L377 — 27 feet per sec. (4) A 
of cellulose and peclose mucilages, the callose form not mixing with | 5! magnit 
them These occur chiefly in seeds and pollen grains, and are which i 
formed at the expense of cell walls in contact with the air. In- he cen’ 
determinate mucilages also occur, such as that of the endosperm of 
the seed of the Caro/ 





+ * FLUIDS—ELEMENTARY STAGE. 


CHANGES AT THE NATURAL History MusEuM.—But recently 1. Mention one property of the centre of gravity of a boiy 
the staff of our national collection was called upon to sustain a | State where the centre of gravity is situated in (a) a cylinder, (i) : 
severe loss in the retirement of Mr. W. Carruthers, F.R.S., who had parallelogram, each being of uniform density. (10.) 
been for so many years the keeper of the Botanical Department. 
The position so vacated has been assumed by Mr. George Murray, : 
who has been hitherto at the head of the Cryptogamic Department, bod 
and who is one of the leading authorities on seaweeds. It is now gra’ 
rumoured that further changes are pending, and that the distinguished (a) The middle point of the axis of the cylinder. latt 
head of the Zoological Department, Dr. Giinther, is about to . , 
follow Mr. Carruthers ina tirement. The keepership of the (0) The centre of the parallelogram, or the point of inte 6. (a) 
Zoological Department is worth £750 per annum. section of the diagonals. 


The centre of gravity of a body is that point in the boi 
through which its weight may be supposed to act, and if the 
point be supported the body will rest in any position, 


(4) Ty 
gether SC 
there ar 
(4) Define density. The volume of A is 3 cubic feet, and is fulfilled. 


mass is 4 cwt.; the volume of B is 24 cubic inches, and its ms (co) If 

SOLUTIONS TO QUESTIONS IN THEORETICAL is 35 oz. Find the ratio of the density of A to the density of i the ad 

12.) quilibri 

MECHANICS, MAY, 1895. \ (2) The British unit of mass is the imperial pound Tk ‘i " 

SOLIDS—ADVANCED STAGE standard pound is a mass of platinum deposited in “ 
Sas iheaaces einen Exchequer Office. 


2. (a) What is the standard unit of mass used in England? 


BY F. CASTLE, M.I.M.E. 
umuinetn (6) The density of a homogeneous substance is the mass (« 
(Continued from August issue.) quantity of matter) in unit volume of the substance. 
31. Assuming that the earth turns once in 86,164 seconds, that = +3 — 4X 112 
the equatorial radius is 20,900,000 feet, and that ds acceleration Weight of one cubic inch of A 3 X 1728 
due to gravity at the equator is 32°1, find what part of the weight of 
a body is used up in keeping the body on the equator. (N.B.— » B= open, 
Take wr? = 9°87.) (25.) 16 X 24 
The velocity of a point on the equator due i 4 X 112 
Poems g y I juator due to the rotation of | Density of A 331728 _ 4X 112 X 16 X 24 
2” X 20,900,000 ; ** Density of B -H- 3 X 1728 X 35 
feet per second. _ 39 
86164 16 X 24 
Therefore the force which must act along the line joining _ 896 
the centre of gravity of the body to the centre of the earth to a 945 


prevent the body of weight mg from leaving the surface must 
be equal to 3. Define an absolute unit ot force when a foot, a second, and! 
met m X 4 X ®* X (20,900,000)? pound are taken as units. By what name is this unit of force o 
r (86164)? x 20,900,000 monly known? How many such units are there in the - 
m X 4 X 9°87 X 20,900,000 which, acting for 3 seconds on a particle whose mass is 5 02, 
(86164)? municates to it a velocity of 360 yards a minute? (12.) 
1itL4m An absolute unit of force is that which acting on a mas @ 
z one pound for one second, generates in the mass a veloct]® 
one foot per second. 


(2) 
spher 
The forces acting on the body are its weight my, the force of F 
‘11114 in the same line but in the opposite direction, hence . ‘ A equi 
the pressure on the ground will be the -+ rea F The os of force is called a poundal. or wi 

21m — “BET Lgm Let F denote the force in poundals. (c) 

ig M the mass in Ibs. acting 

31°95550m ; f ,, acceleration in ft. per sec. per sec. throu, 

or the weight of a body at the equator is diminished by about V ,, velocity in ft. per sec. weald 
Shy of its whole weight, ¢ ,, the time in seconds. sure ¢ 
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360 X 3 _ . the sphere), hence the second condition is not satisfied, and H 
v=* _ 18 ft. per sec. the sphere could not remain in equilibrium. : » 
f= 7. 6 7. (a) Define the metacentre of a floating body. ; 
: 3 (4) Assuming the formula 4HM/s = »°, show that for a cylinder ‘ 
F=Mf= S$ y¥6=- 2 of given height and’ material, floating with its axis vertical, the it 
ia 16 16 greater the radius the greater the stability. (16.) YY 
= If (a) If G denote the centre of gravity of the body, 
. . ; and H ’ es flui isplac 
4. (a2) A particle, whose mass is 15 lbs., is moving at the rate of a s uid displaced ox 


4o feet a second ; how many foot-poundals of work can it do 
avainst a resistance in virtue of its mass and velocity ? 
(12.) 

(a) The kinetic energy of the moving body is }MV° 
=} X 15 X 40° = 12,000 foot-poundals. 


(3) Define a foot-poundal of work. 





This is the amount of work the particle can do in virtue of 
its motion against a resistance. 


(6) A foot-poundal of work is the work done by a force of 
one-poundal exerted through a space of one foot in the direction 
of that force. 


s. (2) Define the resultant of any number of forces. 


(6) A body is partly immersed in a liquid ; state how to find the 
magnitude of the resultant of the fluid pressures, and the line along 
which it acts. Explain whether the line necessarily passes through 
he centre of gravity of the body or not. (14.) 

(2) If any number of forces act upon a rigid body, and if a 
single force R can be found such that its effect on the body is 
the same as that of the given forces, then R is the resultant. 


(+) The resultant is in magnitude equal to the weight of the 
liquid displaced by the body, its direction vertically upwards, 
its line of action passing through the centre of gravity of the 
displaced liquid. 

The line of action passes naa ge the centre of gravity of the 
body, or the centre of gravity of the body and the centre of 
gravity of the displaced liquid are in the same vertical line; the 
latter is also termed the centre of buoyancy. 


6. (2) State the conditions of equilibrium of a floating body. 


(4) Two hemispheres of different uniform densities are joined to- 
gether so as to form a sphere which will float in water ; show that 
there are two positions in which the conditions of equilibrium are 
fulfilled. 

(c) If the sphere were placed in water with the plane at which 
the bases are joined together vertical, show that the conditions of 
equilibrium are not fulfilled. (16.) 


(2) The conditions are— 
(1) The weight of the body and the displaced fluid are 
equal. 
(2) The centres of gravity of the body and the displaced 
fluid are in the same vertical line, 
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() Let ABCD be the given sphere, the density of the hemi- 
sphere ABC being different to CDA. If gand / be the centres 
of gravity of ABC and CDA respectively, the conditions of 
equilibrium are satisfied when the sphere is floating as shown, 
or when turned so that D is moved to B and B to D. 


(c) If placed with the plane AC vertical, the weight of ADC 
acting through / is not equal to the weight of ABC acting 
through y, hence the resultant of the parallel forces at f and ¢g 
would act at some point ¢ in the line joining and g, the pres- 
sure of the displaced water would act through o (the centre of 









































the centre of buoyancy, 


In the position of equilibrium G and H are in the same verti- 
cal line. If the body receive a small displacement, and H, be 
the position of the centre of buoyancy, then if a vertical line ’ 
HM be drawn intersecting HG at some point M, M is called ¥ 
the metacentre. 


a ee a 


























(6) HM is the distance between the centre of gravity of the ii 
displaced fluid (in the equilibrium position) and the metacentre, \f 
#& andr denote the height and radius of the cylinder respec- f 
tively. ‘ 




















s denotes the ratio of the specific gravity of the cylinder to i 
that of the fluid. ‘ 


Hence length of cylinder immersed is 4 x s, 

















ee HG =4£—“ = 4G», “ 
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HM = — ° : 
4X As ‘ 


The equilibrium is stable if G lies below M, or if HM is 
greater than HG, 


























.". equilibrium is stable if 7. is greater than A (I — 5s), 
4hs 2 





itt 





2s(1 — s), 
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Hence since 4 and s are both constant, the stability is greater 
when the radius is greater. 














8. A square is described on a side of a reservoir, and the upper 
side of the square is just on the surface of the water ; show how to 
draw a horizontal line to divide the square into two parts, such that 
the resultant fluid pressures on the two parts may be equal. (14.) } 
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Let a denote the side of che square, and x the distance of the 
line from the upper surface of the water. 


w the weight of unit volume of water. 
Area of portion of square ABEF above the line is a x x. 









Pressure on ABEF = « xX # X= xX w= “xe, ‘ 
Area of the portion FECD below the line is (a — x)a. 






Pressure on FECD =: (a — x) a X («+45 *) xX w t 


N/a 


(a? — x*) w; but the pressure on the two portions are to 


ual; 4 


GE XW Biss 
hence 2*_* ™ — (a? — x*) w 
2 2 





= 
3 

















as 2° = a’, 











a 
or x =- 
V2 

















Or the line EF is at a distance from the upper edge, which is 
nearly equal to seven-tenths of the side of the square. 
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9. (a) State what is the distinction between heat and tempera- 
ture. When are two bodies said to have the same temperature ? 


(4) Mention any circumstances under which a body may lose heat 
without change of temperature? (12.) 


(a) Heat is a measurable quantity which can be expressed in 
terms of a fixed unit of its own kind, its measure being the 
ratio of the given quantity to the chosen unit, It is also a form 
of energy, so that wherever work is done or energy disappears 
heat is produced. : : 

Temperature of a body is its thermal state considered with 
reference to its power of communicating heat to other bodies. — 

If when two bodies A and B are placed in thermal communi- 
cation neither A nor B loses nor gains heat, the bodies are said 
to have the same temperature. 


(4) In passing from the gaseous to the liquid state, or from 
the liquid to the solid state, bodies lose heat not indicated by 
a thermometer, and called /atent heat. 

Most substances are capable of existing in all the three states, 
solid, liquid, and gaseous, as for example, water exists in the 
form of ice, water, and steam. 


10. How does it appear that air is (a) heavy, (4) elastic, (c) 
fluid ? 

(¢) An air-tight globe of thin glass contains air ; it is placed in the 
receiver of an air-pump ; what will happen when the air is gradu- 
ally withdrawn from the receiver, and why? (12.) 

(a) Can be shown by experiment ; a globe carefully weighed 
when full of air, and after the air has been exhausted by means 
of an air-pump, the difference of weight in the two cases gives 
the weight of the air enclosed. 

At the surface of the earth the air presses with a force of 
nearly 15 lbs. on every square inch of every body, and this 
pressure is due to the weight of a column of air of sectional 
area one square inch extending from the surface to the limits 
of the atmosphere. 

(4) Its elasticity is shown by an experimental law known as 
Boyle’s Law, which proves that if the volume of a given quan- 
tity of air be increased » times, the corresponding pressure is 


th of the original pressure. 
n 


(ce) If the air be exhausted from a vessel and then is intro- 
duced the smallest quantity of air, it would immediately expand 
and exert the same pressure on every part of its boundary, there 
being as much air in any cubic inch as in any other. 

(7) As the air is gradually withdrawn from the receiver, its 
pressure on the globe becomes less, the air inside the globe is 
therefore subjected to less pressure from without, and in conse- 
quence expands and bursts the globe. 


11. (2) The formula for gases being VP = RT, what is the 
numerical value of T when the thermometer stands at freezing 
point? 

(4) A given quantity of gas has a volume of 15 cubic inches under 
a given pressure when the temperature is — 13° C.; if the pressure 
undergoes no change, but the temperature rises to + 13° C., find 
the change of volume. (14.) 

(2) T is the absolute temperature, and its numerical value at 
freezing point is 273° (on the centigrade scale). 

(6) If the pressure remains constant, and the temperature 
alters, the volume of a given mass of gas is proportional to its 
absolute temperature. 

Ilence if V denotes the volume at 13° C. 

260 : 286 :: 15: V 
286 X 15 
260 


= 16} cubic feet. 
——$— 


12. (2) Describe the barometer gauge of an air-pump. 

(4) Putting change of temperature out of the question, find what 
part of the contents of the receiver must be withdrawn to make the 
height of the gauge rise from 15 inches to 25 inches, the barometer 
in the room standing at 30 inches (14.) 

(2) This may be either of the two following— 
(1) A small siphon barometer, which consists of a bent 
tube with almost equal arms, one arm is closed, and has a 
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vacuum above the mercury, the other arm being open and 





= ~ a 
connected with the air in the receiver, the height of 4, 
mercury in the vacuum tube diminishes as the pressure 
the air in the receiver gets less ; the pressure is measy 
by the difference of the levels in the two arms, 


(2) A straight vertical barometer tube having its lop. 
end immersed in a vessel of mercury, the other end q» 
nected to the air in the receiver, as the pressure of the ;: 
in the receiver diminishes the mercury rises in the ty), 
The height in the tube measures the excess of the Pressur, 
of the atmosphere over that of the air in the receiver, 


(6) Density of the air in the receiver is $§ of atmosphere p 
the first case, and is gi of atmosphere in the second case, 


Hence part of contents withdrawn 
is 38 — gi = § of the original mass 


= 3 of mass when the barometer stapj 
at 15, neglecting the small difference of the volume of airjy 
the barometer tube. 


FLUIDS—ADVANCED STAGE. 


21. Define the moment of inertia of a body with respect to, 
given axis. ABC is a triangular lamina of uniform density ; finds 
moment of inertia about an axis through A parallel to BC. (1;,) 


Assuming the body to be composed of an indefinite numi¢ 
of elements, if the mass of each be multiplied by the square 
its distance from the given axis, the product is the moment o 
inertia of the element about the axis ; the sum of all the pr. 
ducts so obtained is the moment of inertia of the body abon 
the given axis, 


cee. Sy 











.¢) 


Let ABC be the given triangle, the base BC = 4, and / the 
perpendicular distance of the base from the axis 0o passing 
through A, 


dc is a line of particles, of thickness dx, length dc, and at: 
distance x from the axis, 


From the similar triangles, Adc and ABC, the length dca 
be expressed in terms of 4, x, and 4. 


dc b bx 
Th = ai = “ 
us teat hh de ; 


Hence, moment of inertia of de about axis 00 is 


‘stds = jai. 


-". moment of inertia of triangle ABC about oo is 
h 

3 

dx = sd . 


4 


o 


22. (a) Define the angular velocity of a moving point wilh 1 
spect to a given fixed point. 


(4) Draw a line AB to bisect at right angles the line joining" 
given points C and D ; if a particle moves along AB and is at =t 
assigned point, in what respect are its angular velocities abov' 
and D the same, and in what respect do they differ ? (15. 


(2) Let P be the moving point and O the fixed point, if any 
fixed line OB be drawn, the rate at which the angle POB 
creases at any moment is called the angular velocity of | 
about O, 
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The angles are estimated in circular measure or angle 


_ © the unit angle, or radius, is obtained by taking an 
~ radius 
arc BP = radius OP. 

Hence, if V be the velocity of P, w the angular velocity, and 





y the radius, w = = 





e 


0 


(6) Let AB be the given line which bisects at right angles 
the line joining the points C and D. 


Take any point F in the line AB, join F to C and D, and 
iet the angle FCD = 6, make FG = V (where V is the velocity 
of the particle along AB), draw FE perpendicular to FC, and 
GE perpendicular to FE, intersecting at E, then angle GFE is 
equal to @; also CF is equal to FD. 


Hence FE = V cos @, and in a similar manner FH = V cos @. 





.". angular velocity of moving point about C = v F e 
Vv 
” ” ” ” » D=- FD ®; 





















or the angular velocities about C and D are equal in magni- 
tude but opposite in direction ; the angular velocity about C 
being positive, that about D is negative. 
















23. (a) A particle of given mass (#) moves with a constant velocity 
\\) ina circle of given radius (7) ; state what is known as to the 
force (F) which acts upon the body. 


() Ifa force equal to F makes a particle, whose mass is equal to 
m, move in a straight line, through what distance must it act to 
communicate to it a velocity equal to V; F, m, and V being the 
samé as in the first part of the question ? (20.) 


(2) F is a constant force acting along the line joining the 
body to the centre of the circle, its magnitude is given by 


nV? . 
es poundals, 


72 
(6) F is equal to = ; 








also F x distance = $V’. 


72 72 
.". distance = «V? _ ™V 






2F = 2mV? 
“, 
_* r 
=2. 


Hence the force must act through a distance equal to half the 
radius to communicate a velocity V. 








24. Two circles are drawn on a vertical wall of a reservoir ; they 
touch each other externally, and the centre of the one is vertically 
below the centre of the other; the water in the reservoir rises so 
that the upper circle is just immersed ; find the ratio of the radii 
when the resultant pressures on the two circles are equal. (20.) 









Let A and B be the two circles of radii R and * respectively; 


W the weight of unit volume of water. 
Area of circle A = rR?, 
Pressure on A = rR? X R X W, 
Area of B = ?*, 
Pressure on B = we x (2R + 7) X W, 
but the resultant pressure on A is equal to that on B, 
*, rR3 & W = wr? (2R + 7) W, 
-. RF = 2° (2R + 7). (1) 
Eq. (1) may be written in the form 
(R + r) (R? — Rr — *) = 0. (2) 
Thus either R + r = 0, 
or R? — Rr— #*? = 0. 
Since R + 7 = ois clearly impossible, we must 
have R? — Rr — * 
“. R? — rR + (br)? 
R = ar+ V5, (the negative value 
is inadmissible). 
R= V5 +1 x7, 
2 
R_V/5+1 
r 2 


or 


25. (a) State how the pressure at any point of a fluid is measured. 
Assign a numerical value to the pressure at a point 5 feet below the 
surface of still water. 

(4) Imagine a closed vessel (¢.g., a globe) filled with water, and 
take P, Q, two points on the inner surface of the vessel, one verti- 
cally below the other ; if ais the length of the line PQ in inches, show 
that the difference between the normal pressures per square inch at 
P and Q equals the weight of a cubic inches of water. (20.) 

(a) If & denote the depth of any point P, the pressure at P is 
equal to the pressure at the surface, together with the pressure 
due to a column of fluid of unit cross-sectional area, and of 
height equal to the depth of the point below the free level. 

In calculation the atmospheric pressure at the surface is not 
usually considered. 

.". Pressure at P = & x W. 

When the unit area and / are in inches, W will denote the 
weight of a cubic inch of fluid, and when the dimensions are 
expressed in feet, W is the weight of a cubic foot. 

The pressure at a point 5 feet below the surface is 
5 x W=5 xX 624 lbs. = 3124 lbs. per square ft. 

(4) Let the depth of point P below the free level (or highest 
point of the globe) be 4, and the depth of Q be H, then 

Pressure at P = 4 x W, 
” Q = H x W. 
.". Difference of pressures at P and Q is (H — 4) W 
=@x W, 
and a X W is the weight of a cubic inches of water. 
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26. Define the whole pressure of a liquid on an immersed sur- 
face, and state a rule for finding its magnitude. 


Let AB be the radius of a (solid) hemisphere at right angles to its 
base ; let the hemisphere be held under water so that the centre (A) 
is at a depth below the surface « jual to the radius ; find the whole 
pressure of the water on the hemisphere (a) when B is vertically 
above A, (4) when B is vertically below A. What would be the 
resultant pressure of the water in both cases? N.B.—The centre 
of gravity of the curved surface of a hemisphere is at the distance of 
half the radius from the centre. (25.) 


The whole pressure of a liquid on any surface with which it 
is in contact is the sum of all the normal pressures on every 
portion of the surface, the numerical magnitude is equal to the 
weight of a column of liquid the base of which is equal to the 
area of the surface, and the height equal to the distance of the 
centre of gravity of the surface below the free level of the 
liquid. 














(a) Let x denote the radius of the hemisphere CBD. 
W the weight of unit volume of water, 
The area of the curved surface = 2mr?, 


Depth of centre of gravity = ”, 
2 


, Pee , 
Total pressure on curved surface = 2rr? Xx 3 x Ww 
=a x W. 


The area of flat portion = mr*, 
Depth of centre of gravity = r. 
Total pressure on flat portion = re? x W. 
Hence total pressure on CBD = (xr? + x73)W 
= 2rW. 
(4) When B is rotated to B, in a similar manner 
total pressure on curved surface = 2mr? x jr x W 
= 39 W. 
Total pressure on flat pressure = wr? x r X W 
= #AW. 
.". Total pressure = 47° W. 
The resultant pressure of the water in both cases will be 
weight of water displaced less the weight of the body. 
.”. Resultant pressure = x77 W — mg. 


(mg = weight of body.) 


27. (a) A certain quantity of gas has a volume of § cubic feet, 
and its pressure is equal to that which is due to 28 inches of mer- 
cury ; a certain quantity of another gas has a volume of 4 cubic feet, 
and its pressure is equal to that which is due to 25 inches of mer- 
cury ; when they are mixed their volume is 8 cubic feet ; find from 
first principles the pressure of the mixture, the temperature of the 
gases and of the mixture being the same. 

(4) Find a general relation that will hold good in all cases like 
the above. (25.) 

(2) Changing the volume of each gas to 8 cubic feet their 
3 , 28 x 
pressures in inches of mercury will be 5, and 5 
respectively. 
Hence, denoting the pressure of the mixture by P, 
P : 5 xX 23 4 X 25 240 


+ : '. = 30 inches, 
8 s 8 





es, 

(6) Let p, and g, denote the pressures of different gas, 
volumes v, and vg respectively. When these are mie) ,, 
gether in a vessel of volume V the pressure P of the », 
ture may be obtained as follows :— — 
Assume the volume of each gas changed to V, then the in, 


sure of the first by Boyle’s Law is 7 X Pr 


Similarly the pressure of the second is v X fo and P & i 


pressure of the mixture is given by 
P=VAt Yew 
or PV = fp; + Uefa 


28. Let a given quantity of a gas expand at a constant temper, 
ture, and let a curve be drawn such that the abscissa of any poy 
represents the volume under a pressure (per unit area) represen Jee 
by the ordinate ; if PN and QM are two consecutive ordinates, shoy 
that the area PNMQ represents the work done by the gas in expayj. 
ing from the volume ON to the volume OM ; O being the origin r 
co-ordinates. (20.) 











0 N cd M 


Let PN and QM represent the two consecutive ordinais 
At any point ¢ the volume is OC, and the corresponding prs 
sure iscr. If the volume be increased by a very small amow 
cd, the change in the pressure will also be small, and mayte 
represented either by cr or ds. The exact value will be-slighty 
greater than ds, and slightly less than cr. 


Hence the work done will lie between the rectangles «ds 
and crmd, and may be represented by the curvilinear wa 
rsdc ; thus the work done during a finite change of volum, 
such as NM, is given by the area PNMQ. 


Since the temperature is constant, the pressure multiplied 7 
the volume is a constant quantity, the curve represent 
changes in pressure and volume is known by Boyle’s law o& 
a rectangular hyperbola, and the area PNMQ is equal to 


Pp loge =e 
where / = pressure PN ; V = volume OM ; v = volume ON. 


29. If two parallel glass plates are dipped vertically into a liqus 


show distinctly that they tend to approach each other, whether 
liquid wets them or not. (25.) 
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When the liquid wets the surface, the liquid rises bev 
the plates due to the attraction between the two substan 
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— 
this causes the liquid to flow towards the plates, and part of the 31. (a) A vessel containing water turns uniformly about a verti- 
energy due to its motion is spent in bringing the plates together. | cal axis, and the water turns with it ; find the form of the surface 


Ret . P of the water. 
When the liquid does not wet the plates, there is repulsion 


between the two substances ; the level of the liquid between (2) Let the vessel be conical, and let the surface of the water 
the plates is lower than on the outside, hence there is a resul- | be tangential to the surface of the | cone at the rim ; find how 
tant pressure from the liquid on the plates which tends to | many times the vessel turns a minute, if its height is 8 feet and if the 
bring them nearer to each other. angle at its vertex is a right angle. (30.) 


3 Seow: 22s * Ss” ore 


The two cases are shown in the diagram, the cafillary curve 
Aaé being concave upwards when the liquid wets the plates, I 
and convex upwards when it does not. In both cases the liquid 
meets the plates at a constant angle, which depends on the 
pature of the solid and the liquid in contact with it. 


i ee 


If T denote the surface tension, which is the same at every 
point, and in every direction ; 
t temper. @ the constant angle at which the surface meets either plate ; 
ae m the mean rise of the liquid ; 
nates, shor d the distance between the plates ; 
in expani. W the weight of unit volume of the liquid ; 
le origin The equilibrium of unit breadth of the liquid gives 


2T cos 0 = mdW ; 


este att 





‘ __ 2T cos @ 
o- A= — ’ 
aW 
or # varies inversely as d. C 


The pressure at any point in the portion AECFB is less than 
atmospheric pressure, hence is insufficient to balance the pres- 
sures on the surfaces A and B. If 4 is the centre of gravity of 
the elevated liquid, the average pressure tending to make the 
plates approach each other is equal to the pressure at 4, and is 
less than atmospheric pressure by a column of liquid of height 
Cé. In capillary depression there is an excess of pressure on 
the outer surfaces equal to the weight of a column of liquid The sides PN and DN of the triangle PND are parallel and 
LABM. ° proportional to mg and mw* x DN respectively; 


Let M denote the mass of an element of the fluid at D and 
w its angular velocity. The forces acting on the element are 
(1) its weight, or mg, downwards, (2) the centrifugal force, or 
mw? x DN, (3) the fluid pressure at D, also force (3) is the resul- 
tant of forces (1) and (2), and must act in the normal DP, 





30. A bar of metal, whose cross section is a square inch, is sus- » oe - ae 

pended by one end and can just support a weight of 12,000 Ibs. ** DN ~ mw* X DN’ 

’ hanging from the other end of it ; a hollow sphere, whose radius is , 

e ordinates afoot, and thickness one-fifth of an inch, is made of the metal ; ”. PN=£ 


nding pe find the internal fluid pressure that will just burst it. (25.) wi 
1 amouwi 


and may k Thus the subnormal PN is constant, but ifthe subnormal is con- 
1 be slighty Cc stant the curve is known to be a parabola (the surface generated 
being a paraboloid), the curve DAE being a vertical section; the 
angles dix 
linear wa 
of volume downwards, 


latus rectum is 4 the axis of the curve is along PC and vertex 
. w 





wultiplied (6) Let DCE be the given cone, the angle at C being a 4 
epresentiny angle, NCD is 45°, hence ND = r =8, also NP = ND = 8; 

’s law tok an I 
ual to , oe x5, MD 


.— , 
mg PN ‘ 


lume OX. D * w= é = 4 (taking g = 32). 
ume 0}. 
: Let R denote the radius of the sphere, ¢ the thickness, and 


P the pressure required to burst it. If # be the number of revolutions per minute, then w = 2%”; ° 


a4 


ato a liquid 


whether The resultant fluid pressure is equal to the pressure on the 


h _2xX@.&_ 
projected area AB ; then 2 = = 


2X he 
.". Resultant pressure = +R? x P. (Zo be continued.) 
The resistance to rupture is furnished by a ring of metal ot 


length 2R and thickness ¢, hence the area is 2rR/. Let S 
denote the tensile strength. 


Ig'I. 


—~oo—— 


Messrs. Chapman & Hall have been constituted sole agents in 

The resistance to rupture is 2#R x ¢ x S. this country, the Continent, and the Colonies for the sale of the 
é : important scientific and technological publications of Messrs. 

“. 2nR X ¢X S= aR? x P. Wiley & Sons, of New York. Messrs. Wiley stand among the 
2xs two or three greatest scientific publishers in the world. 

. aoe 


— * * 
* 


In the example, THE Oxford Shorthand Company, Dover, inform us that their 
S = 12,000, system was highly successful at the Certificate Examinations of the 
tm College of Preceptors. It had already come to the front at the 

a Cambridge Locals, and in sundry open competitions. It is said to 
R=12. be now in use on the London Daily Press, on the railways, in 
2 x # X 12,000 banks, and in great numbers of legal and commercial houses, every- 
PE gp EB a me where giving the utmost satisfaction. Ina recent correspondence 
a3 in the Liverpool Mercury, following a Shorthand Conference in 

= 400 Ibs. that city, it came in for unstinted praise. 


= 
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ELEMENTARY LESSONS IN AGRICULTURAL ZOOLOGY. 
(Continued from page 140.) 


The damage that comes to the plant is due to the development of 
the galls; the roots become crooked and distorted, and do not 
develop adequately, causing the overground parts of the pliant to be 
correspondingly stunted. When the turnip is the plant attacked, 
sometimes from the overwhelming number of galls the fleshy root 
does not de velop at all, 

A similar weevil to the last-named is C. assimilis, which can be 
distinguished from it by being slimmer and more hairy, It appears 
in spring upon the flowers of rape and cabbage in particular. The 
beetles gnaw the buds and flowers, while the larva feed on the seeds 
within the pods. 

The Rape Gall Weevil (C. nafs) is a somewhat larger insect than 
the last two ; it has a neck-shield which projects strongly forward 
like a collar and is marked by a median longitudinal furrow, while 
its general appearance is yellowish gray. The female bores a hole 
with her proboscis in the stalk of the rape, and deposits a single egg 
therein ; during the spring and early summer the larva feeds on the 
delicate tissues of the stem, which turns brown inside, and not 
infrequently dies. 

Other species of the weevil family infest the ripened grains of the 
Graminee, doing incalculable mischief not among the plants but in 
the granaries. ‘The chief of these is the Corn Weevil (Ca/endra 
vranaria), a narrow, cylindrical, short-legged insect, about a 
seventh of an inch long, and of a deep brown colour. The thorax 
is marked by a number of large and deep punctures, and the wing 
cases are regularly shaped by longitudinal furrows, Another of 
these beetles is the Kice Weevil (C. oryza), which is marked by 
four red blotches on its wing cases. These weevils commit their 
depredations while they are larva, each grub inhabiting a grain of 
corn or rice, and eating away its interior. The amount of corn 
innually destroyed by weevils is enormous, a single storehouse 
sometimes suffering to the extent of many tons. 

Not only the agriculturist, but the horticulturist, finds the weevils 
umong his most dangerous enemies. There are anumber of species 
which have developed a great partiality for fruit, particularly wall 
fruit and strawberries, ‘The most noticeable of these is the Apricot 
Weevil (Otorrhynchus tenebricosus), a large and bulky insect, more 
than half an inch long, and thick in proportion to its length. It is 
i deep dull black in colour, with dark brownish-red legs. 

rhe adult insect preys chiefly upon the apricot and other culti- 
vated varieties of the plum, It feeds upon the young shoots, and 
hy force of numbers causes great damage in orchards and kitchen 
rardens. The larva, on the other hand, cares but little for the 
plums, but attacks the roots of strawberries, raspberries, goose- 
berries, and other garden fruits, injuring them more or less 
seriously. 

lhe eggs are generally laid towards the end of May below the 
surface of the ground. The grubs are hatched after about two 
months, and have a prolonged course of activity, feeding more or 
less voraciously up to the following April, when they assume the 
pupa form, which lasts for about four or five weeks. 

Iwo other species of Otiorrhynchus are sometimes very abundant, 
ind cause great damage. 0. salcalus attacks vines and straw- 
berries, while the larva assails potted plants. It has characteristic 
yellow markings upon black wing cases, and the latter, like the 
thorax, are closely aad strongly granulated. The other one, 
O. ficipes, is much smaller, and is covered with scales, arranged in 
curiously regular patterns, upon the upper parts of its body. 


(70 be continued.) 


OUR PUPIL TEACHERS’ AND SCHOLARSHIP COURSE. 


BY ARTHUR T. FLUX, 
Head Master of the Belvedere Pupil Teachers Centre, First on 
holarship List, Author of * Scholarship School Management.’ 


PUPIL TEACHERS’ COURSE. 
SCHEME OF WORK FOR THE MONTH. 


N.B.—At the request of many readers, we give a complete test 
examination in all subjects. Complete sets of papers will be fully 
marked, criticised, solutions supplied, hints given, and papers 
returned, if they are accompamed by a Postal Order for One 
Shdlling. All papers to be sent to address below. 








Test EXAMINATION.—ALL YEARS. 
1.—Penmanship. 
(15 minutes. ) 
Large-hand :—Gratifying. 
Small-hand :—7%e good is oft interred with their bones, 
2.— Geography. 
(Answer 3 questions, including No. 1.—Time, 1 hour.) 
1. Draw a map of the English coast from the mouth of the Tren: 
to the west of Dorsetshire. Fill in all physical features a» 


these towns :—London, Canterbury, Eastbourne, Great Grimsty, 
Harwich, Newhaven, Yarmouth, and Winchester. 

2. Say what you can of four of the following :—Achill, Cate 
Idris, Caithness, Loch Tay, Skye, Berwick, Whitehaven, For 
William. 

3. Give some account of four of the following :—The Grex 
Barrier Reef, the Liverpool Plains, Manitoba, Montreal, th 
Ottawa, Spencer Gulf. 

4. Write a description of the colony of Newfoundland. 

5. Write a short account of one of the following subjects :— 

The Industries of Ireland. 
The Central Part of Australia. 
The Native Races of British North America. 

6. What are the principal exports of Australia? Give som 
account of a large Australian sheep farm. 


3—liistory. 
(Answer 3 questions. —Time, 1 hour.) 

1. Contrast the state of Britain at the landing of Czesar with is 
state when the Romans finally left the country. 

2. State the circumstances immediately preceding the Peace of 
Wedmore and its conditions. 

3. Say what you can about /wo of the following :—Godwin, Her- 
ward the Wake, Hubert de Burgh, Simon de Montfort. 

4. Name the events connected with the following places:- 
Tenchebrai, Wallingford, Acre, Falkirk, Chalus, and Kunnymede 

5. Give a short account of the reign of Henry II. 

6. What were the parts taken by Wallace and Bruce respectively 
in the Scotch War of Independence ? 


First YEAR. 
1.—Arithmetic. 

(Answer 3 questions, including the first. —Time, 1 hour.) 

Boys.—1. Why must fractions be reduced to a common denomi- 
nator before they can be added ? 

Is it necessary to find the Least Common Denominator ? 

Add together 6%, 33, 3%, and 248. 

2. Multiply 17°163 by ‘098 and divide the product by ‘00441. 

3. Subtract 4 of 10s. 5d. from # of ? of a guinea and add 5} 0! 
2 ft Gin. to 39 of a yard. 

4. Find the value of 4884 tons at £1 14s. 1}d. per cwt. 

5. A man bought a flock of sheep at £4 a head ; he sold six! 
them at £5 each, and the rest at £4 15s, and made a total profit 0! 
£33. How many sheep did he buy? 

Girls.—1. What do you mean by the L.c.M. of several numbers! 
Find the L.c.M. of 4, 9, 16, 18, 27, 36. 

2. Make out a bill for 6} lbs. of bacon at gd. per Ib., 2} lbs 
cheese at 10}d. per lb., a score and a half of eggs at 3 for 2d. 3 
15} lbs. of soap at 3d. per lb. 

3. Find the cost of 776} articles at £2 13s. 114d. each. 

4. What number diminished by 16§2 will leave a remaivde! 
of 73? 

A man’s wages amount to £139 3s. 1$d. a year ; how muc 
less would the daz/y wages be in a leap-year than in an ordinay 
year? 

2.—Grammar. 
(Answer 3 questions, including No. 1.—Time allowed, 1 hour.) 
1. Analyse the following and parse the words in italics :— 
She-wolf of France, with unrelenting fangs, 
That ¢earest the bowels of thy mangled mate, 


From thee 4¢ born, who o’er thy country hangs 
The scourge of heaven. What terrors round him wait 
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» Give other words formed like each of the following and the 
sionification of the termination in each case :—Dusiness, hapless, 
darken, lively, leaven. 

> What is meant by the terms auxiliary verb and participle ? 
Give examples of each. 

4. Explain the following phrases or allusions :—Conquest’s crim- 
son wing—Weave the warp—shrieks of an agonising king—the 
cable warrior—the meek usurper—her blushing foe—great Taliesin. 


<, Give a brief summary of Gray’s Ode Zhe Bard. 


3. — Composition, 
(Time, half an hour.) 


Reproduce the substance of the following story in your own words 
after reading through fwice :— 

‘One day when a lad, I was walking with my father, accom- 
panied by a strong, smooth-haired retriever called ‘‘ Turk.’’ 
We were joined by the bailiff of the farm, and in the course of 
our walk ‘*Turk” suddenly discovered the presence of a 
rabbit concealed in a ditch. After a little trouble in removing 
some stones, poor bunny was caught and slaughtered, being 
handed to the bailiff, who put it in his coat-pocket. Shortly 
after we separated, the bailiff going to his home in one direc- 
tion, and we to ours in an opposite one. Before we reached 
home we noticed that ‘* Turk” was no longer with us, at which 
we were rather surprised, as he was a very faithful follower. 
Some time after we got home, perhaps an hour, I chanced 
to see a strange object in the public road which puzzled me as 
to what it was. It raised a cloud of dust as it came along, 
which partly obscured the vision. What was my surprise when 
I found it was “ Turk,”’ dragging a man’s shooting jacket, 

which proved to be the bailiff’s, with the rabbit still in the 
pocket. We afterwards learnt that the dog, te the surprise of 
the bailiff, quietly followed him home and lay down near him. 
Presently the man took off his coat and laid it on a chair. 
Instantly ‘* Turk” pounced upon it, and dashed to the door 
with it in his mouth. He was pursued, but in vain ; and he 
succeeded in dragging the coat from the one house to the other, 
a distance of one mile and three-fourths. It was evident that the 
dog had a strong sense of the rights of property. He believed 
the rabbit belonged to his master, so he set himself to recover 
what he thought stolen property.’ 


4.—Music. 
(Answer all questions. —Time, 15 minutes. ) 
1. What other groups of contiguous notes are separated by the 
sae interval steps as the following :— 


sete z tdronf tar | 
2. Name the following intervals :— 
lah,-fah, doh-ray, me-te, fah—-me', soh—doh'. 


3. Write over each note and rest in the following its value in 
pulses or fractions of a pulse :— 


i— 8. |f :-— Mm mar | 


J oe a | 


SECOND YEAR. 
1.—A rith metic. 
(Answer 3 questions, including the first. —Time, 1 hour.) 
(irls.—1, Show by a diagram that 3+3=,%. 
What fraction having twelve for its denominator is equivalent 
P iby 
5 


2 A tradesman expended £1,000 in the purchase of 7 of 
7{ shares ina company. What was the value of each share ? 
PF no the length in yards of 3 of a mile + § of a furlong — ,* 
4. What fraction of a gallon is y% of a pint? 
s. Simplify ? Of Yo + 3 of Ye 
# of Y5 — 3 of 
yw Why is the number of decimal places in the product of 
° decimals equal to the sum of the decimal places in the multi- 
puer and multiplicand ? Illustrate by 6°375 and ‘048. 


Divide -0642 ‘ : : 
the _— by ‘0073, and write down the result when °73 is 


Boys, —J, 





2. A man has to reap 24 poles in 7 hours. If he begins at 
6.30 a.m. and works till 9.30 a.m., how much will remain to be 
done? 


3. The interest for 34 years on a certain amount of 2} per cent. 
stock amounts to £61 12s. What is the amount? 

4. Find the price of £1,660 railway stock at 165 (no brokerage). 
What will be the dividend at 54 per cent., and what percentage on 
the investment ? 


5. Aowns ? of a ship which costs £5,120, B owns §}, and C 
the remainder, C buys the shares of his two partners, who lose 
20 per cent. by the transaction. What did C give for them? 


2.—L£uclid.—Boys only. 


(Answer two questions, including Question 3 if possible. — 
Time, 40 minutes. ) 


1. Define rectilineal figure, scalene triangle, postulate, 

Prove Proposition 4. 

2. To make a triangle of which the sides shall be equal to three 
given straight lines, but any two whatever of these must be greater 
than the third. 

What proposition makes it necessary to add the last sentence ? 

3. PQRS is a rhombus and the diagonal PR is bisected in T. If 
T be joined to the angular points S and Q, show that TS and TQ 
are in one straight line. 

3-—Grammar, 


(Answer Question 1 and two others. Time allowed, one hour.) 


1. Paraphrase the following :— 
Even now, perhaps, as there some pilgrim strays, 
Through tangled forests and through dangerous ways, 
Where beasts with man divided empire claim, 
And the brown Indian marks with fnurderous aim— 
There, while above the giddy tempest flies, 
And all around distasteful yells arise, 
The pensive exile, bending with his woe, 
To stop too fearful and too faint to go, 
Casts a long look where England’s glories shine, 
And bids his bosom sympathise with mine. 


2. Analyse the following and parse the words in italics :— 
Yet think not, ¢4us when freedom’s ills I state, 
I mean to flatter kings, or court the great. 
Ye powers of truth, that bid my soul asfire, 
Far from my bosom drive the low desire ! 


3. Give words formed with each of the following prefixes :—de, 
di, du, ad, in, giving the meaning of the prefix in the word you 
select. 

4. Give in your own words the substance of Goldsmith’s remarks 
on Holland and the Dutch. 

5. Explain six of the following phrases :—The luxury of doing 
good—circle bounding earth and skies—school-taught pride —pant- 
ing at the line—the pregnant quarry teemed—plethoric ill—meteors 
glare—skilled in gestic lore—pride in their port—Wild Oswego— 
rich men rule the law. 

4.— Teaching. 
(Answer ¢wo questions. —Time, half-an-hour.) 

1. Write down some words of one syllable that are irregular in 
spelling, and point out their irregularities. 

2. Write out fully the steps in the sum, subtract 259 from 396. 

3. Point out the elements into which you would divide the written 
letters J, 7, g, 4, and d. 

4. Give some mental arithmetic exercises on the tables of multi- 
plication by 4 and by 8. 

5. Music, 
(Answer all questions. —Time, 15 minutes. ) 

1. Re-write the following passage, making a change to the first 
flat key at (a) and a return to the original key at (4) :— 

Key C. (a) (4) 
nsedstalnsf tals t d' 
2. Write the following intervals :— 
Major sixth above /ah, 
Augmented fourth above doh, 
Perfect fourth above fai, 


Minor seventh above /¢,, 
Minor sixth above ray. 
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, 


3. Re-write the following in two-pulse measure, halving the value 
of each note : 


S]s cet [pm : — |[f cr [nm ca | 


| :— | — 3-M if rt, |r :d | 


THIRD YEAR. 
1.—Arithmetic. 
(Answer three questions, including the first. —Time, 1 hour.) 
Girls, —1. State and prove a rule for reducing a mixed recurring 
decimal to an equivalent vulgar fraction. 
Multiply 031339 by 3°13. 
2. If the year’s rent of 200 acres of land is 310°83, what will be 
the rent of one acre for a quarter of a year? 


3. A lent B £313 13s. 4d. for six months ; for how long should 
B lend A £235 §s. in return ? 

4. A sum of £109 has to be divided between two persons in the 
ratio of 5}: 7%. How much should each receive? 


5. How many pieces of turf, each 3 feet by 1 foot, will be 
required to cover a lawn measuring 192 feet by 75 feet, and what 
will they cost at 5s. 6d. per hundred? 


Boys.—1. Work the following sum, both by the method of unity 
and by ratio, and explain which method is more easily explained 
and which is more expeditious :— 

If 10 tons 9 cwt. 56 lbs. cost £97 15s. 4d., find the cost of 
12 tons 2cwt 2 qrs. 


2. In reducing a vulgar fraction to a decimal, how would you 


discover that the decimal would be recurring and hence determine 
the greatest possible number of figures in the recurring period? 
Find the square root of 8235°5625. 


, 


3. In what proportions should teas at 3s. and 1s. 6d. alb. be 
mixed so that by selling at 2s, 11d. a lb, 25 per cent. may be gained ? 

4- The difference between the interest and the discount on a 
certain sum for 15 months at 3 per cent. amounts to gd. ‘Find the 
sum. 

5. A man spends a certain number of the 24 hours in work, two- 
thirds of this number in meals and recreation, and 3 hours more than 
4 of the number in sleep. How many hours did he spend in each 
way? 

2.—L£uclid.—Boys only. 
(Answer two questions, including Question 3.—Time, half-an-hour. ) 

1. Write out the fwel/th axiom. 

The straight lines joining the extremities of two equal and parallel 
Straight lines towards the same parts are themselves equal and 
parallel. 

2. Define a parallelogram. 

To describe a parallelogram that shall be equal to a given triangle 
and have one of its angles equal to a given angle. 

3. Any right-angled triangle can be divided into two isosceles 
triangles. 
3-—Algebra.—Boys only. 
(Answer three questions, including Question 4.— 
Time, 40 minutes.) 

1. Prove that a” x a* = a” + " where m and # are any positive 
whole numbers, 

Show that 
x3 (yy — 2) + y® (5 — x) + 8 (x —y) + (v9 — 2) (2 — 2) (x — yy) = 

2. Define ‘ Highest Common Factor’ of two or more algebraical 
quantities, and explain why this is a more appropriate name than 
‘Greatest Common Measure.’ Find the .c. F. of 
5x* — 3.x5y — 432%y? + 27.273 — 18y4 and 
7x3 — 2x*y — 63x? + 18y'. 

. “ar a c ‘ 
3. Prove the rule for dividing by ; ; abcd denoting any num- 
ber whatever. 

4. Simplify 

a—3 Ps I (a — 4) 
(a—1)(@—2) (a—3)(@—2) (@—1) (a—3) 
5. Solve (i) / —-s . * 3 = 245 ——4 
5 7 il 
_(u) A purse contained 24 coins which altogether amount to 
£9 2s. A certain number of the coins are shillings, one-third 
of that number are half-crowns, and the rest sovereigns. Find 








the number of each, 


4.—English Grammar and Composition, 

(Answer Question 1 and two others—Time one hour,) 
1. Analyse the following and parse words in italics :— 

Then say not man’s imperfect, Heaven in fault, 
Say, rather, man’s as perfect as he ought : 
His knowledge measured to his state and place, 
His time a moment and a point his space. 
If to be perfect in a certain sphere, 
What matter, soon or late, or here or there, 
The blessed to-day is as completely so 
As who began a thousand years ago. 


2. In what does man’s happiness consist, according to Pope) 


Quote any lines you can. 


3. Introduce the following words into a short paragraph :~Cp. 


tury, corruption, oppression, innocent, incorrigible, object, excit. 
ment, considerable, audience, transport, enthusiasm. 


4. Explain the following :—My St. John—Jove’s satellites, 


solar walk or milky way—a Borgia or a Cataline—the music of t 
spheres—man never is but always to be blest—vindicate the way 
of God to man, 


5.— Teaching. 
(Answer Question 4 and one other.—Time 40 minutes.) 
1. What illustrations would you use for a first lesson on a lake! 
2. Write down some sentences by which you would introduce ; 


first lesson on a Personal Pronoun. 


3. Give some mental exercises in Arithmetic suitable to a Fix 


or a Fifth Standard. 


4. Write out notes of a lesson on— 

(a) A transitive verb. 

(6) The manufactures of England. 

(c) A frog. 

(¢@) Some domestic animal. 

(e) Rectangular forms, 

6.—Music. 
(All questions—Time 20 minutes. ) 

1. Name the intervals formed by each of the following notes with 


t; e § se, 


2. Write the minor scale (/a4 mode) ascending, using the major 


the others :— 


sixth and the major seventh. 


3. Explain briefly the meanings of the following musical terms:- 
(2) Dal Segno. (d) Allegretto, 
(4) Staccato. (e) Ritard. 
(c) Mezzo Piano. 


WorRK TO BE PREPARED. 
A.—English. 
First Year. 

1. The month should be spent mainly in revision of any poiats 
which are not thoroughly known. In the Grammar questios 
are frequently asked on the ¢erms used. Complete and cx 
rect definitions must be known of all terms used in Parsing a 
Analysis. 

2. Revise all affixes, noting not only the meaning but tit 
use of the affix. 


3. Prepare Gray’s ‘Ode on a Distant Prospect of El 
College.’ 

Be prepared to analyse any part and parse any word, Tht 
parsing of many of the stanzas requires particular attention ! 
any doubt is felt write at once for assistance. 

Second Year. F 

1. Revision of the year’s work by means of questions shout 
occupy most of the month. 


2. ‘The Traveller.’ Revise thoroughly—Parsing, Analysis 
Paraphrase, Allusions, etc. A very likely form of questioa 5 
to give a summary of Goldsmith’s opinions on Italy, Fran 


or Holland, etc, Some practice should be taken in answenl 


this. 
Third Year. 


1. Learn brief lives of Byron, Keats, Shelley, Tenny 
Macaulay, Thackeray, with some account of their chief wors 


2. Revise all the grammar, especially noting the laws of sya 


tax. 


3. Revise thoroughly and finally the ‘ Essay on Man.’ Pn 


tise writing out summaries of the arguments. 
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B.—Arithmetic. 


First Year (Boys). 


Learn carefully the Proofs of the Rules in G.C.M. and | 
L.C.M., the various processes in Vulgar Fractions and the | 


theory of Decimals. 
Careful definitions of all terms must be learnt. 


Second Year (Girls.) ; 
The proofs of the various processes with Vulgar Fractions 
should be mastered, and definitions learnt of all terms. 


Wl others. 
~~ Revise all theory work. Be prepared to demonstrate the 
simple rules and fractions by means of diagrams. 


All Years should continue working Examples, selecting from | 


Text Book those which present some little difficulty, and paying 


great attention to arrangement, method, and neatness. I should 
be pleased to criticise any papers of work that may be sent to me. 


C.— Music. 


This subject should be now quite prepared. The questions given 


| Jast month provide a good test to discover weak points, requiring 


special care. 
D.— Spelling. 


Learn 50 words each week from ‘Words commonly Misspelt,’ or 
any good test, and test by dictation from any good writer. 
E.—Geography. 
Memory Maps.—One of these should be drawn every day. When 


© the countries as a whole are known, practise the sections. The 


following are some of the maps which have been asked :— 
England—The whole, Six Northern Counties, Lake District, 
Basin of Mersey, Thames, Severn, Trent, and Ouse, Wales, 
East Coast, West Coast, South Coast, Irish Sea, etc. 
Scotland—The whole, East Coast, West Coast, from Cale- 
donian Canal to Forth and Clyde. 
Ireland—The whole, Ulster, Basin of Shannon, East Coast, 
West Coast, etc. 


N.B.—If candidates will send in a specimen map, they may pos- 
sibly get many useful hints with regard to execution and finish of 
their maps. 


Scotland and Ireland.—Prepare these countries thoroughly, pay- 
ing especial attention to towns, productions, industries, 


Selected Questions :— 


1. Give an account of the mountain system of Ireland. 
(1885.) 


2. Name and describe the leading industries of the United 
Kingdom, and assign reasons why each should be placed in its 
particular seat. (1885.) 


3. York, Valentia, Dungeness, Sumburgh Head, Malin Head, 
St. Catherine’s Point, Stornoway, Ardrossan, Belmullet. 
Describe the position of each, (1886.) 


4. The Lothians, Bog of Allen, Connemara, The High- 
= Describe briefly the situation and character of each. 
(1886. ) 


5. Name the principal seaports of Scotland and of Ireland, 
——e their position and the character of their industries, 
(1887.) 

6. Describe as fully as you can the Shannon, name its source, 
tributaries and chief towns on its banks. (1888.) 


7- Describe the physical features of Ireland. (1888.) 


8. Where are Londonderry, Killarney, Winnipeg, Lanark, 
the Trossachs. Give one or two leading facts about each, 


(1889. ) 


_9 Name three important rivers in Scotland, state where they 
rise, what towns are on their banks, and what is the principal 
commercial importance of these towns. (1889.) 


10, Draw a map embracing the basins of the Clyde, Forth, 
and Tay. (18g0.) 
_ 11. Explain clearly what is meant by the Hebrides. Make a 
list of them, and give a description of the island of Arran. 


12, What connection is there between linen and flax? 


Where is linen made, and why is the seat of manufacture lo- 
cated there ? 





F.— History. 
Revise History from 1189 to 1307. 
Chief points :— 
Richard I.—The Crusades, their cause and effects on West- 
ern Europe. 
England during Richard’s absence. 
John, —The loss of France. 
The quarrel with the Pope, its cause and result. 
The events leading up to Magna Charta, its 
chief provisions and results, 
Henry III.—Government during minority. 
The Mad Parliament, etc. 
Montfort’s Reforms. Revise note previously 
given on this. 
The Barons’ War. 
Edward I.—Legal Reforms, 
Scottish and Welsh campaigns. 


Learn brief lives of Stephen Langton, Simon de Montfort, 


Hubert de Burgh, etc. 


Selected Questions on the Period :— 
1. What were the Crusades? In which of them did English 
princes take part? 
2. What were the chief provisions of Magna Charta? Under’ 
what circumstances was it obtained ? 


3. When and where did John die? Describe the condition 
of the country at his death. 

4. Write a life of Simon de Montfort. 

5. In what respect did de Montfort’s Parliament differ from 
those preceding it ? 

6. Under what circumstances did England lose the French 
provinces ? 


7. Describe the reduction of Wales. Who were the ‘ Lords 
of Snowdon’ ? 


8. What was the Statute of Mortmain? Give any other 
statutes passed tending to limit the power of the Church of 
Rome in England. 

g. How came Edward L. to interfere in Scottish affairs ? 

10. Edward is sometimes called the English Justinian— 
Why? 

11. Give some account of English literature in the 12th and 
13th centuries. 

12. Who were the ‘ Lords Ordainers,’ and what did they do ? 


13. Who were the most important personages and what 
were the most important events in the time of Edward III. ? 

14. Mention, with dates, eight of the most important events 
_in your period. 

15. What changes took place in the constitution of the 
English Parliament between 1154 and 1215 ? 

16. Give an outline of the reign of Richard I. 


17. What meanings and associations have these words: 
Customs, Scutage, interdict, King’s Bench, and Common 
Pleas ? 


18. Name some of the great statutes of Edward I., and 
briefly explain their object. 
G.—Euclid. 
Revise propositions, Practise writing out in limited time. Work 


as many deductions as possible. Be careful to draw large and dis- 
tinct figures. 


H.-—Algebra, 
Read very carefully the theory in Chapters XV. to XXL, 


Thompson’s ‘ Scholarship Algebra,’ and work as many Exercises as 
possible. If time is limited work the last ten in each Example. 


Work the following Test Paper :— 
1. Prove that a— (6—c) =~a—b +c. 
Show that if from the cube of the sum of any two numbers 


be subtracted the sum of their cubes, the remainder is equal to 
three times their product multiplied by the sum. 


b4— at 


1. Simplify (1) ai? 
0 £2... +-*.., 
2(ja°+1) @—1 2a+1) 
aon _F+ a? 4a—6—a*—a’) 


~* 2(a4 + 1)(a—1) 
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PRACTICAL TEACHER. 





(1) 7x —5§{2x —(6—-x)} +4(x* — 3) = 3 —2(5 -— 22). 
Ans. 3 
(2) - s— Sn Ans. 53. 
1 7 Oo—Tz oe 

4. Prove that when m is greater than », a" — a” gq" —-*, 


m and » being positive integers. 
Find the square root of 4 — 4ab — 15a? + 8a°/3 + 16004. 
Ans, 2— ab — 4a*6*. 
Mensuration. 


Revise the rules for finding the area of triangles and parallelo- 
grams. Work as many examples as possible, and send up all 
difficulties for solution. 


I. — Teaching. 


Second and Third Years.—Revise thoroughly, and test by 
wnswering in writing the questions given at end of Scholarship 
School Management. Answering questions on paper always re- 
quires much attention. 


TEST QUESTIONS. 
All Pupil Teachers should answer the Test Examination given 
above. 
‘Essay on Man’—General Paraphrase (cont.). 


Lines 233-246 - To any rational being the contemplation of the 
grand scale of life must be a source of infinite 
wonder. From man in all directions stretches 
a vast universe of life, ascending high above 
him and descending far beneath him. From 
the highest and most perfect being whom we 
call God, through archangels, angels, spirits, 
down to man; from man, through beasts, 
birds, fish, insects, to the smallest insect recog- 
nised by the eye or with the microscope and 
beyond, down to the infinitely small forms of 
life which cannot be detected by the most 
powerful microscope, there exists a vast and 
perfect chain of living beings, each link per- 
fectly fitted to its particular place. 

If the human race should aspire to rise to 
the scale above it, why should not the animal 
immediately below us ascend to occupy ours ? 
But this would imply that somewhere there 
must be a gap, a link in the great chain miss- 
ing, and that one omission would at once de- 
stroy the wonderful perfection of the whole 
which now exists, and would involve the down- 
fall of the whole system. 


+» 247-258 ~- Now, it must be apparent that if each system is 
composed of parts which occupy a special and 
particular place, and if all systems in their turn 
build up one enormous and wonderful whole, 
the displacement of any one item would not 
only destroy the unity of the system, but the 
system in its turn would cause the downfall of 
the whole universe. The deviation of the earth 
from its proper orbit would disastrously affect 
the stability of the whole solar system. If, as 
some philosophers desire, mankind were moved 
from the place it occupies in the scale of 
nature, it would cause unutterable confusion 
throughout the whole of the scale of created 
beings, and would spread disorder through 
everything to the very throne of God. To 
expect such a tremendous change in nature’s 
laws and order, for the sake of such an unim- 
portant being as man, is rank madness, the 
result of pride and impiety. 

+» 259-280 ~- What would be the result if the foot were to be- 
come dissatisfied with its work of supporting 
the body, and wished to be on equal terms 
with the head, or the head wished to be as 
powerful as the dominant mind? It is just as 
absurd for man to aspire to be equal to an 
order of beings which is altogether above him, 
or to pretend to criticise the dispensations of 
the eternal First Cause. 

\ll things that we know go to build up one 
whole and perfect Universe, the visible and 
tangible part of which may be termed the body, 
while the soul—the directing and controlling 
influence—is God, God is omnipotent and 





omniscient, unchangeable and eternal. jj 
presence and power is evinced in the warm, 
of the sun, in the refreshing influence of ), 
breeze, in the glitter of distant stars, and jn 
blossoms on the trees ; it appears in the life ,' 
all living things, in all time, and in all Space - 
it operates everywhere, yet without division 
and is continually used, though it never %. 
creases, There is no limit as to its sphere o 
work ; it is as full and perfect in a single hai 
as in the whole body, in complaining and gj. 
contented man, as in the perfect and adorigy 
angel. The terms we use of time, space, an; 
extent are unknown to God, who permeita 
connects, and controls everything. 
Lines 281-294 - No longer, then, term ‘ imperfect ’ what is really 
the highest ‘order’; be content to know ani 
appreciate man’s position and privileges, api 
be sure that, in this or in any other state, as 
much happiness is provided as can be borne, 
and that God watches over every individu! 
from the day of his birth till his death. Every. 
thing is the highest degree of art, though n 
understood by man ; what he terms ‘ chance 
is direction, which he cannot understani: 
‘discord,’ the highest perfection of harmony, 
‘ partial evil,’ the good of all. If we put away 
ambitious pride and imperfect reasoning, on 
truth stands boldly out: ‘ Whatever happen 
or exists must be right, for it is the decree of 
God.’ 



































SCHOLARSHIP COURSE FOR DECEMBER, 1895. 


WorRK FOR THE MONTH. 






Reading and Copy-setting.—A few minutes’ practice at each 
should be taken every day. 






1. Spelling.—250 words from ‘ Words commonly Misspelt,’ or 
any good list. 

Once a week practice in writing dictation should be taken, 
piece being selected from a classical author, such as Macaulay, etc. 










2. Composition.—Write one or two essays each week, selecting 
the subjects from the following :— 
(1) The effects upon commerce of mountains and rivers. 
(2) The pleasures and hardships of life in a new colony. 
(3) The use and abuse of travelling. 


(4) Does our greater knowledge make us happier than ou 
forefathers ? 


(5) The influence of trade upon the growth of a nation. 
(6) Bees or ants. 
(7) The ascent of a high mountain, 
(8) Business habits. 
(9) Thrift. 
(10) The study of Natural History. 
(As essay should be sent in occasionally for examination a 


criticism. Too much care cannot be given to composition, si 
affects all written papers. ) 


Draft an analysis of each essay before writing, and enter in: 
note-book. 



















3. English.—(1) Analyse the following extracts and parse {i 
words in italics :— 

(a) Southward through Eden went a river large, 3 
Nor changed is course, but through the shaggy hill 
Passed underneath engulfed ; for God had thrown 
That mountain as his garden mould high raised 
Upon the rapid current, which through veins 
Of porous earth with kindly thirst ufdrawn, 
Rose a fresh fountain, and with mazy a rill 
Watered the garden ; thence united fell 
Down the steep glade, and met the nether flood, 
Which from his darksome passage now appears, 
And now, divided {nto four main streams, 
Runs diverse, watering many a famous realm 
And country, whereof here needs no account. 

















(6) But you have such people about you as you can eas") 
love if they act rightly, and with the greatest ease restrain, & 
they show /oe little regard for your character ; by whom, wie 
you were inexperienced, your own ingenuous disposition #™ 
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THE PRACTICAL TEACHER. 





likely to have deen deceived ; for the more virtuous anyone is 
himself, ‘Ae more unwillingly does he suspect others of being 
-ucked ; but now this third year of office should display the 
same integrity as those preceding, and with even more caution 
and diligence. 

(2) Learn 50 roots, with meanings and examples. 


(3) Literature. —Enter in a note book brief lives of the 
following writers, their chief works, and brief descriptive notes 
thereof :—Macaulay, Lytton, Browning, Tennyson, Thackeray, 
Dickens, Kingsley, Ruskin, Carlyle, and George Eliot. 


(4) Revise the syntax and grammar of the Verb and Adverb. 


4. A rithmetic.—Men. 

(1) A man who receives £503 interest from a certain amount 
of 3 per cent. stock sells out, and realises £15,006 3s. 4d. At 
what price is stock selling ? Ans. 89} per cent. 

(2) A can do a certain piece of work in 8 days, and B in the 
same in 5 days; after working 2} days they are joined by C, 
and finish it by the end of that day. How long would C take 
to do it alone? Ans. 10 days. 


(3) A clock which gains 2} minutes in 24 hours is 3 minutes 
slow at noon on Sunday ; when will it indicate correct time, 
and what will it indicate at 6 o’clock on Monday evening ? 

Ans. 8 p.m. on Monday ; 5 hrs. 59 mins. 48¥ secs. 





(4) If 4 men and 14 women can do a piece of work in 
5 days which 5 men and 7 children can do in § days, or 
s women and 4 children can do in 14 days, find (1) how 
many men, (2) how many women, (3) how many children 
could do the work in one day. Ans. 60; 105; 168. 


(5) A, B, and C together can mow a field in 3 days ; when 
B and C work together they take 4} days, while A and B 
observe that after working together half a day , of the field is 
done. How long would each take working alone ? 

Ans. A, 9; B, 11}; C, 73. 


(6) A and B run a mile in opposite directions round a 
‘course ; A’s running is to B’s as 6} : 54. B gets 4 seconds 
start, during which time he runs 28 yards. When will he 
pass A? Ans. 4 mins, 253 secs. after starting. 








(7) Two sums of money are to be divided among three per- 
sons, the first sum equally, and the second in the proportion 


3:5:8. The first two receive £13 gs. and £16 19s. re- 
spectively, what does the third receive ? Ans. £22 4s. 


Girls. — 
(1) Find the L.C.M. of 99, 999, and 9999. 
Ans. 1,109,889. 
(2) Find the value of *83 of 24s. + ‘o§ of 2 guineas. 
Ans. £1 2s. 4d. 
(3) How long will a man take to walk 21} miles when he 
takes 110 steps of 2} feet every minute ? Ans. 6¢ hours. 
(4) Find the cost of papering a room 20 feet long, 16} feet 
broad, and 12 feet high, the price of a piece of paper 12 yards 
long and } yard wide being 4s. 6d. Ans. £2 8s. 8d. 
(5) If 91 men, 28 women, and 35 boys can reap a field of 
corn 85 yards by 23 yards in 4 days of 10 hours, how many 
women must be associated with 13 men and 5 boys to reap a 
field 69 yards by 17 yards in 21 days of 8 hours each ? 
Ans. 4 women. 


(6) If I gained 2d. in the shilling by selling a book for 
48. 8d., what do I gain per cent. if I sell it at 4s 3d. ? 


Ans. 6} per cent. 
(7) A does § of a piece of work in 4 hours, B does # of what 
remains in 1 hour, and C finishes it in 20 minutes. How long 
would they have taken working together? Ans, 1} hours. 
(8) Divide £281 17s. 11d. among three men, so that the 


st shal! have £20 more than twice as much as the second, and 
the second four times as much as the third. 


Ans. £181 3s. 4d. ; £80 11s. 8d. ; £20 25, 11d. 
Algebra, — 


fir 





Girls, —Read Chapters XII. and XIIL, Thompson’s ‘ Scho- 
larship Algebra,’ and work the examples set on those chapters. 
A a —Prepare thoroughly Chapters XXVIII. and XXIX. 


— Algebra, and work Exercises XXVIIL and 


“A. 





6. Euclid.—Revise Book I., Propositions 1-26, Practise writing- 
out, and work as many deductions as possible. 

7. Geography—British Possessions in Africa,—Owing to modi- 
fications of territories and spheres of influence during the last twenty 
years, the geography of Southern Africa needs most careful attention. 
In its preparation maps must be used continually and systematically, 
and particular care must be exercised in discriminating and observ- 
ing the particular commercial or political importance of each colony. 
Much valuable information may be obtained from ‘ Round the 
Empire’ (Cassell & Co.), which would serve extremely well as a 
text-book for primary use, filling in additional facts from larger 
works, 


The following is a list of the English Possessions, with a few 
leading facts about each :— 

Ascension J, (Georgetown).—Coaling and whaling station 
Turtles. 

Basutoland,—10,000 square miles. Agriculture ; Cattle, 
wheat, wool. Towns: Maseru, Berea, Bethesda. 

Bechuanaland.—Wool, hides, cattle, maize. Diamonds, 
gold, silver, and iron, Towns: Vryburg and Makefing, 

British E. Africa,—Exports: Gum, copra, coir, ivory, 
cloves, and hides. Ports: Kismayu, Durnford, Witu, Frere- 
town , Mombasa, Malindi. 

British Central Africa, or Nyassaland.—Coffee, sugar, 
cinchona, and oil seeds exported. 

British Zambesi, including Matabeleland, Mashonaland, 
Manicaland, and Bechuanaland. This section is specially 
important, owing to the abundance of gold-bearing reefs. 
Mashonaland—chief town, Salisbury, is rapidly developing. 
Other towns : Buluwayo, Tati, and Shoshong. 

Cape Colony and its Dependencies.—Includes Griqualand 
West and the Transkei territories, Kaffirland, Fingoland, 
Amakosaland, Tembuland, Pondoland, and Griqualand 
East. 

Physical Features. — 

Mountains.—Swellendam Mountains, and Large Berge, 
Zwarte Berge, Roygeveld, Nieuweld, Winter Berge, Snow 
Berge, Storm Berge, and Drakenburg mountains, Note the 
Karroos. 

Rivers. —Orange and Vaal, Buffalo and Oliphant, Breede, 
Gauritz, Kamtoos, and Great Fish, Kei, and St. John. 

Productions, — 


Anima/ls,—Lion, leopard, wolf, hyena, jackal, rhinoceros, 
hippopotamus, elephant, quagga, buffalo, giraffe, gazelle, 
gnu, eland, ostrich, and various varieties of antelopes. 
Sheep and horses reared in large quantities. 

Vegetables. — Flowers everywhere —heaths, geranium, 
fuchsia, pelargonium, etc. ; wheat, maize, and vine ; orange, 
lemon, and fig ; myrtle, aloe, chestnut, and plum. 

Mineral.—Diamond, agate, and garnet. Gold, copper, 
and coal, 

Towns.—Cape Town, Simon’s Town, George Town, 
Port Elizabeth, Port Alfred, East London, Stellenbosch, 
Worcester, Uitenhage, Graham’s Town, King William’s 
Town, etc. 

The government and various native races must be noted. 
Gaméia (Bathurst and George Town).—Exports : Ground- 
nuts, cotton, maize, indiarubber, hides, and beeswax. 

Gold Coast (Accra, Cape Coast Castle, Elmina, and 
Coomassie). 

Lagos, island on Slave Coast.—Exports : Palm oil, ivory, 
cotton, and gum copal. 

Mauritius (Port Louis). 

Natal, Pietermaritzburg, D’Urban, Verulam, and New- 
castle. 

Niger Territories and Oil River District, St. Helena, 
St. Pauland New Amsterdam, Sierra Leone, Somali Land, 
Tristan d’ Acunha and Zululand,—The position, government, 
exports and imports and chief towns of each of the above must 
be thoroughly prepared. 

Memory maps should be practised regularly and occasionally 
sent in for criticism. 


8. History.—Elizabeth.—Foreign Relations and Policy. 

It is proposed to devote this and the next two months to the 
study of this reign, which has very properly been selected as a 
period requiring special study. ‘To those students who desire 
to read up the subject as fully as possible we recommend the 
following books :— 

Creighton’s ‘ Age of Elizabeth’ (Longmans ; 2s.). 

Elizabeth (‘Twelve English Statesmen Series’) (Mac- 
millan & Co.). 

Sainsbury’s ‘ Elizabethan Literature’ (Macmillan & Co.). 
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The reign of Elizabeth is most remarkable in many ways 
In the first | I-ngland rose from third-rate importance to 
fore t position among the countries of Europe ; secondly, 
the maritime explorations paved the way for our great Colonial 
I mipare n g 
settled ; and lastly, there was an enormous outburst of national 


vt Dy and 


: thirdly, t 


Slate o F uw Accession, 
centuries we are apt to over-estimate the power and influence 
of England under the early Tudors. 
the Plantagenets, ag 
posst ed a 
Though 


Germany, 


powerful army and navy. What are the facts ? 
Iienry VIII., by alternately supporting France and 
PI 

} 


quite of second-rate importance, In Mary’s short reign things 


went from bad to worse, and at her death England was in a | 


deplorable condition. There was no army, no navy, the coin- 
y the country was deeply in debt and involved 
r, trade was practically at a standstill, and the 
peo} le were, by the 


muy was debased, 


In a S nseless W 


At the exd of Elizabeth’s reign, what 
do we find? No regular army, but abundance of fighting men, 
a powerful navy, a ré tored coinage, the country at peace, rich 
and prosperous, trade and commerce enormously increased, the 
people united, patriotic, and content. How was this brought 
about? ‘The answer demands a careful study of the history of 
the period. 

Foreien Jolicy.—I1t must be remembered that the total 
population of England and Wales was at the period about 
4,000,000, or less than the present population of London, and 
the annual revenue no more than half a million, whereas now 
it is over £90,000,000. What Elizabeth desired was fcace, 
time to get the country into working order and in a solvent 
state. This could only be secured by keeping the great 
Catholic countries of Spain and France busy with their own 
affairs. England stood no possible chance against either of 
them, and it is most interesting to the student to watch how 
cleverly Elizabeth and her ministers played a waiting game at 
home by giving their enemies plenty to do abroad. This is the 
key of all the diplomatic relations during the early part of the 
reign. 

1559.—The war with France, which had cost us Calais, was 
concluded by the treaty of Cateau Cambresis, The greatest 
difficulty during the first ten years was the position of Scotland. 
Here there were two parties: The Protestants, or popular 
party, and the Catholics, or Queen’s Party. Mary was by 
marriage intimately connected with France and claimed the 
throne of England. Elizabeth naturally resented this, yet 
hesitated to help a party against their lawful queen. In 1559 
Knox returned to Scotland, and the Lords of the Congregation 
(reformed party) seized Edinburgh. Elizabeth was appealed to 
for help, but the giving of this would be tantamount to a 
declaration of war with France, However, in 1560, by the 
Treaty of Berwick, she promised to assist them provided they 
recognised their queen, The same year there was a rising of 
the French Protestants ; hence French troops were recalled 
from Scotland, and to prevent any French assistance in Scot- 
land Elizabeth backed the French Huguenots. In 1561 Mary 
returned to Scotland, and in 1565 she married Lord Darnley, 
a Catholic. The Catholic party again became strong, and 
Elizabeth was once more threatened with a Catholic invasion. 
From this she was saved by Mary’s conduct. In 1566 Rizzio 
was murdered, and the next year Mary and Bothwell got rid 
of Darnley, and were married. This completed the downfall 
of Mary. She abdicated in 1568, escaped from Lochleven, 
was defeated at Langside, and fled to England, where she was 
detained. England was now safe from Catholic invasion in 
the north. 

The question as to Elizabeth’s action in imprisoning Mary is 
a much debated one, She had no jurisdiction over a neigh- 
bouring queen; if she had sent Mary to Scotland it was 
practically handing her as a prisoner to her subjects, a step 
which Elizabeth disliked as opposed to her ideas of royal 
prerogative; if she allowed Mary to go to France it was inviting 
French invasion in Scotland and thence to England. She 
decided, though she had no right, to keep Mary in England, a 
prisoner. Yet her presence was a perpetual danger, and she 
was a centre for disaffection and plotting. 

In 1571.—Ridolfi’s plot, to release Mary, and marry her to 
Norfolk, was discovered, and Norfolk 
executed. 

15S4.—-Throgmorton’s plot ; with similar aims. 
15S¢ Babington’s conspiracy. 
cuted in 1587. 


into two hostile parties. 
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great religious question was practically | 
-Looking back some three 
The French wars under | 


iin, give us the impression that England | 


red to possess some power, yet England was 


unhappy religious controversy, divided | 





Mary tried and exe- | 





a. 
The execution of Mary was a challenge to the Cathg: 
world, but England had been rapidly growing and Elizahes 
felt much more secure. The Jesuitical invasion in 1580, undp 
Parsons and Campion, had failed to produce the effect «». 
ticipated, the English had retorted by attacking the Spanish 
settlements in the New World, and found to their delight thy 
they were more than a match for the dreaded Spanig 
The Spanish power in the Netherlands had been growing, ani 
threatened to become absolute. This was met by the Ques 
sending an expedition under Leicester to assist the Neth. 
lands, It was in this war that Sidney was slain at Zutphe, 
Drake also led a successful expedition to the Spanish maiz, 
and Elizabeth endeavoured to persuade France to attack Spain, 
by promising marriage with the Duke of Anjou. This |ait 
scheme, however, failed, France had been kept harmia 
owing to its own internal struggles of Catholic and Huguenoys 
and the accession of Henry of Navarre, the Huguenot leade; 
had tended to make France neutral, 

Philip of Spain at length determined to invade England, a; 
although delayed by Drake’s expedition to Cadiz, the Invincijj. 
Armada came in 1588, and the question as to English 
Spanish supremacy was decided once for all. 

In the following year, 1589, Drake and Norris led an expe 
tion to assist the Portuguese against Spain, which was ony 
partly successful. ; 

From this time to the end of the reign England was secur, 

9. School Management,—Revise the Teaching of Reading, 
10. Domestic Economy.—Thrift, Investments, etc. 
11. Afusic.—Revise any part not known. 
12, French.—10 pages of ‘ Le Trésor.’ Prepare the Gramma ¢i 
the Adverb. 
TEsT QUESTIONS. 


1. Say what you can of the authors of the following works :- 
‘Tam O’Shanter,’ ‘Ancient Mariner,’ ‘Gertrude of Wyoming 
‘The Excursion,’ ‘The Lady of the Lake,’ * Revolt of Isian, 
* Childe Harold,’ and ‘ Endymion.’ 

2. What isa gerund? Give examples, 

3. Compare the ‘Lake School of Poetry’ with the ‘ Augutn 
Age’ Poets. 

4. (Girls.)—Work Exercises VII., Thompson’s ‘ Scholambiy 
Algebra.’ 

(Boys.)—Work the following test paper :— 

(1) Solve 
(2) 13 —3[4e—5 {2x —3(e—1)}] —- 
ns, 2. 


(4) y— 4 =2+3(¥ +2), 34—y— HX (ey +4) 43-0 
Ans. 13 
(2) Find the square root of 


a? ae 4x7 3a 
1%? 4e+ 9 +2 


(3) Resolve into factors 
(a) 4x5 + 4x4 — 22423. 
(6) 25x? — gy? — gox + 16. 
Ans. 5x— 4 + 3y) (5x —4—3)). 


Ans. 4x5 (x + 8) (x—7). 





(4) Divide 
10a* — 13ab — ad? 


12a? — 5ab — 238 
"6a? — 7ab — 56" 


12a*— 1746 — 56* 
Ans, @—*. 
3a —2) 
(5) Find the value of 
2a 26 a? — 26? 3a? 
a—b att a—P aye 
(6) Solve 
(2) 
eee: eee =x 
oe 
fel 
(4) F—Y=9; x7 + 7? = 125. 
Ans, x = II, —2; y=2,—I 





(7) A person invests £1,700, part in 3 per cent. stock a 
and the rest in 4} per cent. stock at 104. If his income * 
£55, how much does he invest in each ? 

Ans. £900 at 3 per cent., £800 at 3} per cemt 
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Brtish West Indies. : | 
6. What do you know of the history of Jamaica? 
», Draw a memory map of India, 


Gjve some account of the climate and productions of the | Inn,’ 





I find the two fellow travellers are busy dis- 


cussing the local authority and the administration of 
the compulsory clauses—evidently they are numbered 


amongs the ‘captains and guides.’ And away in 
§, Give some account of the Marian Persecution and discuss its | « Happy Valley’ 


as I listen to the patter of the 


effects. ‘niggers,’ two fair daughters of Eve are discussing 


9. (Boys.)—Prove II, 13. 
to. What are the chief disinfectants and deodorisers in common 


that ‘horrid spectre’ who came in such a bad tem- 
per. And, again, as I pace along a country road on 


use? Explain the methods in which they act. 
11. Name the following intervals :— 
(a) fe-de, wr-le, t-la, la-fe m_-ta, 


sey-f. 


(i) What is syncopation ?. Give two examples. 


- ee ape 2’ 
(c) What is the usual compass of children’s voices? How School teachers : 


two wheels I fall in with a rider who sets me the 


query, ‘Why do voluntary teachers bear so much 


more evidence of the stress of their work than Board 
Thus does the teacher carry the 


would you decide in classing a child’s voice as soprano or school and its troubles wheresoever he goes. Why? 


contralto. ; . 
(7) Explain the terms sf, cantabile, con. brio, andante, and 


* * * a7 * 


supertonic. 


CORRESPONDENCE. 





1. Individual assistance will be given as far as possible by advice, 
solution of difficulties in any subjects, model answers, etc. 

2, Specimens of Writing, Paraphrasing, Maps, Composition, etc., 
will be marked and criticised gratis. 


Tue Queen’s Speech is a very formal document. 
Teachers will look with greater interest to the words 
of Her Majesty at the opening of the next Session of 
Parliament, when it is to be hoped that education will 


hold a prominent place in the ‘bill of fare’ submitted 
for the consideration of Parliament. 
annuation Bill ought to be introduced early in the 


The Super- 


3. To assist students in rural districts, Freehand or Model Draw- Session, as all the preliminaries must surely have 
ings will be corrected and marked, with hints for improve- | been gone through by February of 1896. The ques- 


ment, etc., and returned if accompanied by a postage stamp. 
4 Asa rule, all replies will appear in the Correspondence Column, 


tion of reasonable security of tenure will need all the 


. . ‘4 - x > é > 5 
but anyone desiring an immediate reply may obtain it by power and energy of the teachers after superannua 


enclosing a stamped, addressed envelope. 


tion. It is useless disguising the fact that the anxiety 


s To ensure an answer in the next issue queries must be sent by | to secure the teachers will be less in the present than 


the 15th of each month. 
6, Name and address of sender, with coupon of current number of 


in the past Government. The Church element is so 


the PRACTICAL TEACHER, and mom de plume if desired, strong in this Parliament that it eer be a matter of 


must be enclosed. 


some difficulty to obtain the assent of the Govern- 


All communications and queries with regard to these courses to | Ment to a satisfactory measure. 


be addressed to Arthur T, Flux, 12, Lower Park Road, Belvedere, 
Kent. 


ANSWERS TO CORRESPONDENTS. 


*x * * = * 
Mr. Oaxtey and his assistant, Mr. Barnett, have 


given the readers of Blue Books some unpleasant 
reading in their latest effort. The profession wants 


Gro. Toprinc.—It will not be necessary to take Perspective | an infusion of blood—I had almost written ‘blue’ 


with regard to Science Marks, see p. 131 of Certificate Syllabus, 
‘Marks for Science are only allowed to candidates in the Certifi- 


blood; according to Mr. Barnett, the teachers are 


wie ee: - a oe being drawn from too low a strata of the social scale. 
cate Examination for success obtained at the Examination next pre- 8 r ~ 


ceding their Certificate Examination.’ 
F.T.E.—There is no complete translation published. You ca 


lations mentioned. 
E.B. (Beverley).—A very good essay. It is, however, unneces- 


~~ | Now we have had all this high falutin twaddle for 


years. The ‘superior person’ line has been preached 
obtain back numbers of the ‘ Girls’ Mistress’ containing the trans- | at teachers for years, 


It won’t do—and especially 


won’t it do from Mr. Barnett. Some of us have come 


say to start by defining what is so well known, or to enumerate the | 2CTOSS these teachers drawn from the higher social 


varivus instruments. The essay should be divided into paragraphs. 


the History Note. 


ANSWERED BY Post.—M.A.C. (Stafford) ; R.K. (Liverpool) ; 
LRP. (Loughboro’); W.L.P. (Lincoln) ; J.A.S. (Mansfield) ; 


plane, and we are not quite enamoured of the experi- 
CurHBERT.—You will find your query answered at the head of | ment. 


The too-highly-bred-to-speak-to-you sort of 


new blood will not do much to improve either educa- 
tion or the profession, and it is fully time to let 


ie Messrs. Oakley and Barnett understand that the blue 
Scholar, A.E.S. (Hull) ; H.W.C. (Swaffham) ; R.S.C. (Cowley) ; : * . 
EB. (Elland); S.K. ee By. (Louth), GL (Perthchinn)’ blood story might be givena rest until the pay of an 


LS.L. (Durham) ; H.W. (Hastings) ; R.B.C. (Liverpool) ; K.D. 
(Widnes) ; E.L. (Bolton) ; L.B. (Madeley). 


ee 


NOTES AND NOTIONS. 


BY RICHARD WADDINGTON. 





By the time these lines reach their destination, 


assistant teacher approached more nearly the pay of 
a ‘scullion’ or a dock labourer. 


* " * * * 


Tuat the pupil-teacher wants better conditions is 
admitted on all sides. We are told he is badly in- 
formed and ill-equipped during his apprenticeship. 
But it is idle to go on filling Blue Books with this, 
Every practical educationist knows it cannot be other- 


teachers will have hurried from glen and rivulet, | wise. The pupil teacher is not an apprentice. From 
mountain and valley, sandy beach and boisterous | the very day the State takes him under its fostering 
ocean, bringing back sunburnt faces, and, let us | care it labels and recognises him as an expert who 
ope, happy reminiscences of holidaying. Go where | can perform a task that Mr. Oakley himself would 
you will there seem to be pedagogues. Climbing a | find trying. The Department is indifferent to the 


Welsh Hill—and it is suprising what realism can be | woes of the pupil teacher. 


Even when it is intended 


got out of a Welsh Hill when you have the pleasure | to reduce the teaching power of the adult teachers, 
~ mpeaing one on a bicycle—I discovered the | the pupil teacher is left unheeded and oppressed. 
en 


lands. 





y the way was a pedagogue from the Mid-| The Department has made the life of the pupil 
Looking out on the landscape from ‘ Myne | teacher a living sacrifice by its timidity. Talk about 
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Fabric Circulars! Look at the condition of the 
pupil teacher in many of the schools in the metro- 
tropolis, and go into Rural England and see what 
the Government tolerates—and talk of ‘ blood.’ 


> * * * *. 


Tuat it is an imperative necessity that something 
must be done to improve the position of voluntary 
schools is evident from the latest Report of the Com- 
mittee of Council on Education, which says :— 

‘We may mention with regard to the principal teachers in the 
metropolitan district, that, in the past year, the average salary of 
350 masters in Voluntary Schools was £155 6s. 1od., and that of 
406 masters in Board Schools £286 8s. od. ; while 798 school- 
mistresses in Board Schools enjoyed an average income of £204 
10s, 2d., as compared with £92 2s. 9d.—that of 778 teachers in 
Voluntary Schools.’ 

Whatever may be the differences of opinion regard- 
ing the dual system there can be no doubt that the 
persons who are ‘paying the piper’ are the teachers 
in voluntary schools. Too often the teacher is 
making the contribution from the rates by working 
at half the salary. Rate-aid or State-aid are mere 
details for politicians to juggle with; but, for the 
teacher, the problem is to secure that whatever aid 
is obtained is ear-marked so that it may not be 
diverted into other channels. The energy of the 
teachers must be directed to the securing that the 
increased income is utilised to ‘level up’ the salaries 
of the Voluntary Teachers to those of the more fortu- 
nate Board Teachers. 

* . . * > 

Tue relief of the Voluntary Schools cannot be long 
delayed. The result of the elections points unmis- 
takeably to the determination of the democracy to 
maintain the dual system. Pledged as the Cabinet 
is to further aid to Voluntary Schools, it is to be 
hoped that an endeavour will be made to set both 
systems on a more satisfactory basis. The nation 
has spoken, and spoken in no uncertain tones. It is 
the duty of statesmen to give effect to the expressed 
will of the nation. The nation means to maintain 
the dual system ; it is therefore the duty of statesmen 
to make both systems equally effective. Teachers 
need to be active to secure that the result of 
legislation is not to bring the Board Schools down 
but to lift the Voluntary Schools to the level of the 
Board Schools. The many schemes before the 
country require the close attention of all teachers. 
So far the scheme submitted by the N.U.T. would 
seem to form the most likely basis of legislation. 
It secures the absolute essentials of a workable 
scheme : 

1. Increased Funds. 
2. To be spent on Teachers and apparatus. 
3. Public Audit. 
4. Proper Management. 
Without these last three conditions the increased 
aid will be but a snare and a delusion. 
> . * * > 

Can | persuade my readers, especially those who 
are engaged in Voluntary Schools, to be up and 
doing? For good or for ill the next Education Bill 
will make or mar the teachers and schools. I do 
not believe in sentiment in this matter. Teachers in 
Voluntary Schools know too well how in not a few 
cases the increased aid will be of little service to the 
teachers unless the Act of Parliament ear-marks it 








for the special purpose. Whatever denominatio, 
allows the money devoted for education by the Sta 
to be diverted to other purposes, no matter hoy 
laudable, not only robs the State but robs ti 
children of the State. For my part I shall exer 
every influence and power I possess to secur 
for the workers in the schools the due mon. 
tary recognition that the State intends they shal 
enjoy. Charges of fraud and mismanagement ar 
beside the question entirely. To the large body of 
managers of Voluntary Schools the country is deeply 
indebted. To these there would be no need to q 
more than suggest. But there are managers of 
Voluntary Schools that only a well drafted and pro. 
perly enforced Act of Parliament will keep within 
the narrow way; and for these, and for the Nations 
children we must secure that there is no loop hol: 
of escape from the path of rectitude. 


* * . * * 


Tue Inspectorial impressions just issued contair 
the usual amount of chaff and the notable absence 
of real grain. On the question of the half-time en. 
ployment of children the following are interesting :— 


Mr. WILSON. Mr. GLEADOWE. 

* Any considerable further im- ‘When the teaching is effec 
provement must not be hoped tive, and the master a goo! 
for whilst the number of factory  disciplinarian, half-timers wil 
half-timers is so large.’ do as well as other children, 

and they gain much in manners 

by being associated with them 
Mr. Gleadowe may be left to convince his colleague, 
but the important question ‘Does Mr. Gleadowe, 
holding such opinions, give full effect to the Instru- 
tions, which say that he must make due allowance in 
his examination for the presence of half-timers?’ 
If the Department places any value on these reports 
Mr. Gleadowe ought to have immediate attention 
directed to the Instructions. If Mr. Gleadowe is 
correct then all the scholars ought to be haif-timers, 
as the only bar to progress would appear to be the 
teachers. The question of having the scholar 
present in a receptive mood is a matter of no 
importance in considering educational possibilities. 


* * * * * 


Ox the question of compulsory attendance, 
Mr. Colson says:—‘ The children are needed, or 
thought to be needed, for many agricultural opera- 
tions, and at various times of the year. “ Potato- 
picking” in autumn, turnip-singling and “potato 
dropping” in spring, “ pea-picking” in early 
summer, and hay harvest a little later, all afford 
employment to children of school age, and employ- 
ment, too, by which, as their parents say, they can 
earn “good money,” and more than sufficient (0 
pay any fine that an unusually energetic bench o! 
magistrates may by some unlucky chance inflict. 
How long is this direful record to fill the pages 
the annual Blue Books? From north, south, east 
and west the cry comes year by year that the 
administration of the Compulsory Clauses is !a 
beyond description; and, year by year, the Depart 
ment is content to sit with folded arms. _Isn’t it time 
the Department adopted the suggestion of Mr. Mar- 
vin, H.M.I. for Cornwall, and declared the mos 
flagrant Local Authorities in default? A quarter 0 
a century's glaring indifference to the necessities 
the children is surely sufficient on which to take 
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some measure 
of the law, and the prevention of the illegal employ- 
ment of children. 

* a. * * * 


Wuen Mr. Acland received the Deputation from 
the N.U.T. Executive last December on the pros- 
pective additions to the Code, he promised very 
distinctly a reduction in the requirements in Draw- 
ing for all schools, with an alternative course and a 
course for small schools. The alternative course 
and the course for small schools are not yet to hand, 
but are ‘inthe press.’ The reductions in the ordinary 
syllabus would be a huge joke but for the fact that 
to accomplish the task set means the sacrifice of the 
health of the teachers, and additional mental 
pressure for the scholars. In the first five standards 
there is no alteration in the requirements, and in 
the sixth and seventh the alterations are so slight 
that they will not be discernible to the naked eye of 
the teacher. Take the sixth standard, where alone 
in the vast majority of the schools there will be any 
difference :— 

1895. 1894. 

(2) Freehand drawing from the (a) Freehand crawing from the 
flat. flat. 

(6) Drawing from models of (4) Drawing from models of 
regular forms and from regular forms and from 
easy common objects. easy common objects. 

() Geometrical drawing more (c) Plans and elevations of 
advanced than in Stand. plane figures and rect- 
V. angular solids (with sec- 

tions). 

* * * o 7 


Ir is just possible that the ’95 work may be 
harder than the ‘94. How much may be inflicted on 
the scholars under the head of ‘Geometrical 
Drawing more advanced than in Standard V.’ only 
those acquainted with the extensive power possessed 
by the Science and Art Department of rendering 
apparently simple tests into complex problems can 
fully appreciate. This won’t do. Had we last 
December been given the slightest hint of the 
extent of the reduction intended the interval would 
have been less peaceful. It is the merest playing 
with words to call this relief. But I will go further 
and say that it is a gross breach of faith to present 
this as the redemption of the promise made in 
December. The N.U.T. has appealed time after 
time to the Science and Art Department to place 
this directory on the table of the House, so that it 
may be discussed and amended by the House. The 
appeal has been made in vain. The venu of that 
appeal ought to be removed to the floor of the 
House of Commons. It is idle to expect anything 
reasonable from South Kensington after this. It is 
time the controlling influence at South Kensington 
was the same controlling influence as guides the 
course of education at Whitehall. If schools are to 
get fair play all our energy must be put into this 
part of our programme. 

* * * * * 


Tue N.U.T. asked that no scholar should be re- 
quired to take up more than two subjects each year. 
Thus, in the fifth Standard the scholar might take up 
Freehand and Geometry, and in the sixth Model 
and Geometry. The demand was so reasonable, 
and is absolutely in accord with the usage of the 
Department in days gone by, when children were 

VOL. XVI. 








examined in the old first grades, that when 
Mr. Acland announced his intention to reduce the 
requirements it appeared to be certain of acceptance. 
Why, it will be remembered that when children were 
presented under the old régime the department stipu- 
lated that they must not take more than two subjects. 
And these were the picked scholars. Only the very 
brightest scholars were presented. Wholesale 
presentation was discouraged by a Departmental 
fine for each failure. To-day every scholar is to be 
presented, and every boys’ school must take drawing. 
That the requirements are excessive in the average 
school and for the average scholar is as clear as 
daylight to every practical teacher. These require- 
ments were bringing undue pressure on the children 
before the advent of Object Lessons and Suitable 
Occupations, and now the time has arrived when the 
teachers must make this plain through their Union. 


* * * * * 


Ir some evil genius had persuaded the Department 
to wreck the new order and bring back the old, a 
more effective plan could not have been devised 
than that being pursued at the present time. The 
Department believes in inspection taking the place of 
fixed examinations. Many of the Inspectors are 
wedded to the old order, and in them lies the 
practical administration of the new conditions—a 
state of affairs as absurd as illogical. The result is 
certain. Continuance of the present arrangement 
can have but one result—the breakdown of the 
experiment. Surely if the experiment is worth 
trying it ought to be fully and widely applied. It 
seems impossible to divorce certain members of the 
inspectorate from the rule of thumb tests. These 
gentlemen, who are always wailing about the failure 
of the six-year old to tackle problems, are like a ship 
without a rudder when they venture out of the sea of 
test cards and ‘unseen’ pieces of dictation. No 
doubt the grant is at the root of much of this evil. 
The Inspector is too intent on allocating a shilling or 
eighteenpence for sitting still to give full play to the 
more generous and educational ideas of the New 
Code. 


* * * . * 


Herz is one district where the Inspector has placed 
all the schools under the new order, and here is 
another, which has schools equally good in the eyes 
of the Department, where out of some 50 schools 
two only have received notice that the fixed exami- 
nation is gone. Howcan the scheme be said to have 
a fair trial under such circumstances? It is the 
surest way to disgust teachers and managers. The 
time has arrived when the selection should be taken 
out of the hands of the Inspectors, and all schools 
placed under the new arrangement forthwith. If 
this is not done, and done soon, there will be such 
an outcry against the more educational method that 
the danger of going back will be very great. 
Having gone so far, it is surely worth while to ‘go 
the whole hog’ and give the arrangement a fair 
trial. 

7 * * . . 

Mr. Moore, the Secretary of the West York 
District Union, is a unionist of the working type. In 
his desire to improve union organization he seems to 
have fallen foul of the supervisors. The work of a 
supervisor is no light task, especially if the district is 
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at all a scattered one. That this task is increased | 
where the district is far from the residence of the | 
supervisor needs no demonstration, but there are 
other and more irritating difficulties. When I first | 
was elected a member of the Executive I felt it my 
duty to place myself in communication with the 
officials of each Association in my district. To these 
communications I have generally received most 
kindly replies, thanking me for my proffered help; 
but beside me lies a letter received some three years 
ago in reply to my offer of assistance, in which I am 
politely told to mind my own business. In discussing 
the work of the supervisors there is much to be 
borne in mind that does not appear in print. Eager 
as the supervisor may be he finds obstacles, physical 
and personal, that make that part of his duty the 
most difficult and delicate as well as the most 
pleasant at times. That there is much room for 


leaeane ment in our or; ganization is unquestionably 
true, but the solution is not yet to hand I fear. 


EDUCATION IN LITERATURE. 


BY THOMAS CARTWRIGHT, B.A., B.SC. (LOND.), 


Author of * Mental Science and Logic for Teachers.’ Late Director 
of the Birkbeck Training Classes and Lecturer 
therein on School Method. 


Epvucation should feel highly honoured that the 
magazines, notwithstanding the all-absorbing nature 
of election topics at this juncture, have found 
time and space for dealing with current educational 
events. In the Wes/minster Review we have Mr. 
J. J. Davies, Head Master of Bourne Schools, Lin- 
colnshire, discoursing on ‘Mr. Acland’s New Educa- 
tional Code’ in a manner worthy of his subject. In 
the New Review Mr. F. W. Caulfeild lets us know 
what he thinks concerning ‘Public Schools and 
Scientific Education.’ The Nineteenth Century has an 
article from the pen of Miss A. M. Earle on ‘ Uni- 
versity Extension in America.’ Turning to the 
American magazines, we find in the Arena an 
interesting and intelligent article over the name of 
Frank B. Vrooman dealing with Kindergarten, 
furnishing us with an excellent bibliography of the 
subject. 

It is, however, to the Review of the Churches that 
one must go in order to find a real burning question 
of vital importance to all, especially to the elementary 
teacher. We refer to the symposium (we use this 
most hateful of new words only to express our 
abhorrence of it) on the ‘Education of the Sexes,’ 
the ‘symposiasts’ being Mrs. Sheldon Amos, the 
Venerable Archdeacon Wilson, and Mrs. Henry 
Fawcett. 

In the same number of this review is to be found, 
Mr. Gent, the Principal of St. Mark’s College, 
Chelsea, being the author, a somewhat lengthy 
discussion of another all-important question, to wit, 
‘Further State Aid,’ as interpreted by the Arch- 
bishops’ Committee. 

In Scotland, and in America, it is customary, as is 
well-known, for boys and girls to be educated 
together, not only in elementary but also in secondary 
schools, and in some cases, so far, at least, as America 





is concerned, even in the Universities. 


i , 
Observant people have nsthend, within the last tep 
years, a gradual invasion of the north of England by 
this Scotch system of Mixed Schools, especially 
those usually known as Higher Grade Schools, until 


| at the present time, such schools are to be found is 


most of the large towns of northern and midland 
England. 

At the last Manchester Conference much dissatis. 
faction was expressed by several of the mistresse, 
of the neighbourhood at this blotting out of their 
individuality, for the mixed school under a master 
recognises only a second mistress, who, in mog 
cases, is merely a class-mistress armed with plenary 
powers solely with respect to such distinctly feminine 
work as needlework, 

As most of our readers well know, we are on the 
eve of great changes in our system of education, 
Since the days of Matthew Arnold all, except the 
wilfully ignorant, have become painfully aware of the 
chaotic state of middle- class education in England. 
Left to the tender mercies of the private adventurer. 
it is small wonder that the worst-taught child in our 
midst has been the son and daughter of the middle. 
class parent, who is recognised on all hands, and 
that justly, as the ‘bone and sinew of our might 
At length, after long and wearisome delay, we are 
beginning to face the problem of State-control and 
organisation of Secondary as well as of Primary 
Education. A committee, whose report is now 
eagerly and anxiously awaited, was appointed some 
eighteen months ago to report on English Secondary 
Education, and it is believed that one result of this 
Committee’s recommendations wi'l be the establish- 
ment of a secondary school at the door of the middle. 
class child, just as has been done for the child of the 
artisan with respect to elementary schools. Further. 
more it is believed, and indeed it follows as a 
corollary from what has preceded, that this school 
must, in the less populous centres, be a mixed school. 
Hence the propriety and even the necessity for look- 
ing squarely at the ‘ why’ and the ‘ what’ of the mixed 
school, which is increasing daily in the primary 
department of education, and which will be widely 
represented in the secondary schools to be created 
in accordance with the finding of the Secondary 
Education Commission. Wherefore the symposium 
comes very opportunely, and we will proceed at once 
to its examination. 

Mrs. Amos first takes up the parable, arguing, not 
very cogently, it must be admitted, entirely in favour 
of the mixing of beys and girls at least up to the 
ages of 12 and 14, and claiming that up to this 
period the education of both sexes could be safely 
and well entrusted to women, the capacity of whom 
is, she avers, guaranteed by the ever-increasing 
galaxy of girl graduates at Newnham and Girton and 

elsewhere. 

The weakest part of this symposiast’s arguments 
lies in the fact that she claims for mixed education 
that it is in agreement with nature. She does not 
define this vague term, and we are therefore left in 
doubt as to what she really means when she uses it 
What she probably intends to convey is that in 
ordinary experience men and women have ‘ 
hold frequent and intimate communion which wil 
be pleasant and profitable in so far as the two sexes 
understand each other, and that, for this reason, 0 
separate boys and girls during school hours is 
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EE 
deprive them of a unique opportunity for obtaining 
an insight into peculiarities which may be the 
characteristic possession of either sex, 
Although women suffer from the limitation, inso- 
much as they are trained ‘in ignorance of the world 
in which they are to live, which makes them expect 
to find it much better than it is, and so puts them to 
a bewildering disadvantage, which has crippled many 
a good woman’s energies in her work of good 
objects,’ still 
the girls suffer less at present from the separation, for two or three 
reasons, among which are the facts that they are kept to the natural 
feminine care of the young, and that women and girls do not dis- 


resard men and boys in the same way that they are disregarded by 
them, but rather study them, and so are not ignorant of their ways, 


and devices, and natures. It is indeed in this line of social reform 
as in so many others, that the good of it seems superficially at first 
to be more for women than for men. Only just now we are peep- 
ing over the edge cf a gulf into which the boys and men are falling, 
and for once we see the deep need they have of rescue. The way 
of safety for them lies along the highest road of nature. : The way 
of safety lies in the careful cultivation of the closest possible fulfil- 
ment of essential relationships ; in the share that parents must take 
in the training of the children, and in their ever-growing sense of 
responsibility for those portions of that training which they cannot 
possibly help deputing to others, in consultation and co-operation 
of the parents and the deputies; in the painstaking search for 
modes of keeping whole and entire that family life which alone 
builds up the finest national life. 


Thus far Mrs. Amos, of whom we expected much 
better things. 

Next in order is the contribution of Archdeacon 
Wilson, sometime Head Master of Clifton, whose 
exordium consists in an exposure of the weak points 
in the armour of his co-symposiast. We must say 
the Archdeacon in effect looks at the matter from 
the point of view of experience. Sift the evidence is 
his recommendation, to which he adds that the evi- 
dence is to be found in the first place in America, 
and, secondly, in the elementary mixed schools. To 
argue that because the teacher is a woman therefore 
the boy whom she teaches will be moral is not in 
accord with the Archdeacon’s experience, for ‘the 
employment of women in preparatory schools has 
been going on for years. I must have had scores of 
boys sent to Clifton prepared by women. One 
ladies’ school was good, two or three very fair, some 
distinctly bad. . . . But the important point to 
notice is that the moral evils sometimes found in 
preparatory schools were, in my judgment, not at all 
less in the schools conducted by women. One of the 
schools which sent me many boys was eminently bad 
in this respect. As a rule, men know better than 
women what to guard against.’ Again, as to the 
presence of women preventing immodesty on the 
principle that nodlesse oblige, Mr. Wilson is equally 
clear. ‘Nor may it be assumed that some natural 
modesty will prevent immodest actions and talk in 
the presence of the other sex. This is not a pleasant 
subject to deal with, and I content myself with this 
one remark: Mixed elementary schools are a source of a 
good deal of knowledge on this matter. They work well 
when they are well conducted, and only then.’ 

We are surprised that the Archdeacon does not 
see his weakness here. The question is, ‘Does a 
well-conducted mixed school do more for both boys 
end girls than is done for its scholars by either boys’ 
school or girls’ school conducted apart? 

An experience of ten years at the head of a mixed 
school enables us to answer this question emphati- 
cally in the affirmative. It also, on the other hand, 





compels us to state that more is required of the 
teacher in the mixed school, both in knowledge of 
human nature and in ability to shape means to ends, 
than is demanded in the unisexual school. But does 
not the higher work always demand the higher 
effort, especially in school management? Did not, 
for example, the discipline which Pestalozzi recog- 
nised as good demand more untiring and unsparing 
effort than is needed to procure the ferule-inspired 
good order of the martinet? 

If, therefore, it be admitted that the good accom- 
plished by a well-conducted mixed school is greater 
or higher than that resulting from the equally well- 
conducted boys’ or girls’ school, difficulty, of manag- 
ing will be no argument against mixed schools 
however eloquently it may cry out for the better 
training of teachers. 

As will be seen from what follows, Archdeacon 
Wilson looks upon separation with more favour than 
Mrs. Amos. He, however, carefully abstains from 
anything like a denial of the possible superiority of 
the ‘mixed’ system over the ‘separate.’ 

Let it be put to the proof is his position. What 
he says as to prejudice is but too true, and it 
tempts one to ask if this innate conservatism of the 
English race may not tend to deprive us of ability 
to see the good in the new. 

The fact is that the aege separation at school is the result of the 
wish of the parents and the nature of English society, and will there- 
fore be altered, if at all, with extreme slowness. There is a dis- 
tinct aversion in the large and many-graded middle class to throw 
their children into any intimate relation to children of a class even 
slightly below ; and this would be greatly increased if both sexes met. 

The American experience of mixed education seems to be con- 
clusive that it is on the one hand free from some of the dangers that 
might be anticipated, but on the other hand not highly effective in 
the direction contemplated in Mrs. Sheldon Amos’s paper. It may 
be doubted whether our American cousins do not feel that our public 
schools tend to produce at least as fine a type of character as their 
own mixed higher schools and colleges. 

The decision of Mrs. Fawcett is just as pronounced 
as that of Mrs. Amos, but she gives a much better 
reasoning for the faith that isin her. ‘I have long 
thought,’ are her opening words, ‘that the right 
thing to aim at is the education of boys and girls 
together in the same schools.’ 

The family is the type on which most of our social and political 
institutions ought to be founded; in the family the father and 
mother are typical of the absolute necessity of the sexes to each 
other, and of their equality without identity ; while in the comrade- 
ship of brothers and sisters we have the type of healthy relations 
between men and women in the larger human family. 

She insists upon the family being the type of the 
school to which a school should conform, and in this 
she is in the company of the most famous and reliable 
of schoolmen. The result of this co-education would 
be ‘refining for the boys and bracing for the girls,’ in which 
few words are summed up the whole contention as 
to the excellence of mixed schools. The evidence 
upon which this belief rests is by no means visionary. 
Mrs. Fry, Mary Carpenter, and Harriet Martineau 
are quoted as eminent instances of the ‘ bracing,’ and 
the Scotch primary and secondary mixed schools, 
together with the English primary schools of a like 
nature, are quoted in support of both the refining 
and the bracing. 

As to the American schools Mrs. Fawcett has 
positive, recent, and expert testimony in her favour, 
as will be seen from the following quotation : 

Co-education has also been carried on in all grades in the 
United States, It would be very interesting if a commission could 
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Le appointed to enquire into and report upon the actual working of 
the system wherever it exists among people of our own race. Miss 
Page, head-mistress of the Skinners’ School for Girls, at Stamford 
Hill, was one of five ladies sent to the United States in 1892 by the | 
Gilchrist trustees to report upon American education. The opinion | 
he formed upon the results of mixed education was favourable. In 


a litle book published after her return, on ‘Graded Schools in the 
U.S.A.’ Miss Page remarks, ‘I was told and could see that the 
girls of a High School, when educated with boys, have more 
dignity, quietness, and self-possession of manner than those who are 
educated with girls only ; while boys, from mixing with girls, show 
the influence of wholesome restraint in their manners.’ Miss Page 
quotes in support of the mixed education of boys and girls a very 
interesting expression of opinion by Dr. Harris, Commissioner of 
Education in Washington, from which the following extract may be 
taken : ‘ Each sex testing its strength with the other on an intellectual 
plane in the presence of the conden, each one-seeing the weakness 
and strength of the other, learns to esteem what is essential at its 
true value Sudden likes and dislikes, capricious fancies and 
romantic ideals, give way for sober judgments not easily deceived 
by mere externals. This is the basis of that quiet self-possession before 
alluded to, and it forms the most striking mark of difference be- 
tween the girls and boys educated in mixed schools and those edu- 
cated in schools exclusively for one sex.’ 


It is pleasant to note that Mrs. Fawcett does not 
permit her zeal to run away with her discretion. 

Let us enquire, is her position; let us experiment 
and let us carefully observe the result of our tentative 
schemes before rushing headlong to the adoption of 
what may ultimately fall short of our expectation. 

Altogether Mrs. Fawcett approaches the question 
in an admirable judicial spirit, which prompts her to 
advise caution in order to avoid mistakes, although 
convinced in her own mind of the value of the change 
if made with care and skill. 

For ourselves we believe that the near future is 
destined to see a very wide extension of the mixed 
system, to work which will require a more highly 
trained body of teachers than was needed under the 
old system. 

Whether the new state of affairs will deprive 
women of the excellent positions now held by many 
of them remains to be seen. It is probable that such 
will be the result if mistresses do not bestir them- 
selves and demand that the position of the second 





mistress in the large mixed school shall approximate | 


very closely to that of head mistress in the present 
girls’ school. 

That the mixed school will increase and multiply 
in our midst it seems impossible to doubt. 

In any case those who would prevent such an 
event must be up and doing, for the tide they would 
fain stem has set in, and its force may ere long prove 
irresistible. 


THE NEW SCIENCE DIRECTORY REVISED TO 
JUNE 1896. 





What the Code is to the elementary teacher, the 
Science Directory is to the teacher of science, whose 
reputation and income alike are to a great extent 
controlled by the officials of the Science and Art 
Department. 

One item of the curriculum of every primary school, 
viz., the drawing, is also examined, reported upon, 
and paid for by this same Department. 

ro the man in the street it is impossible to under- 
stand why we should have the two Education Depart- 
ments of Whitehall and South Kensington dividing 
between them the work of back-patting and knuckle- 















rapping England’s teachers, and Mr. Acland took, 
first step towards drawing these two bodies into close, 
union. Ultimately, for the sake of “sweet reasop. 
ableness,” it is fervently to be hoped that amalgama. 
tion will put an end to this dual control; but th: 
Science and Art Department, with its new Directory 
is a robust reality which we proceed to deal with a 
such. 

The principal changes made in this latest edition 
of the science teacher’s code are as follows :— 


(A) The examinations of Training Colleges will form part of ty 
ordinary examinations held about May. 

(B) No candidate may be presented in both Geometrical Drawing 
(Art) and in Science Subject I. in the same year. 

(C) The course of instruction to students of organised Science 
Schools and the grants dependent thereon have been revised. 

(D) The requirements of the Art Masters’ Certificates, Group 1, 
have been slightly modified. 

(E) Geometrical Drawing (Art) takes the place of Section I. of 
Science Subject I. ; attendances must be recorded in a special regis 
ter, Form 486 (C). 

(F) Grants will be made to masters and students of Art Classes 
as well as of Schools of Art, to visit South Kensington Museum anj 
other institutions. 

(G) Numbers VI. and VII. of the Standards of Examination jn 
Drawing have been modified. 

(H) The restriction as tu the examination of a Pupil-Teacher o 
an ex-Standard Scholar, in the same subject and during the sam 
year, both at an Elementary School and at a School of Art or Ar 
Class, has been removed. 

(I) A special register for attendances at Manual Instruction mus 
be kept and supervised by the managers of the school, or by a Com- 
mittee of the Manual Class, when the instruction is given at a cen- 
tral school or workshop under the management of a separate Con- 
mittee. 

(K) The list of indispensable apparatus for instruction in Science 
Subjects VIL, X., Xf., XII, XIV., XXIII., XXIV., and XXV, 
have been revised, and a list of apparatus required for subject 
XVIII. has been added. 

(L) The Syllabuses of several of the Science Subjects have been 
revised, 


Of these changes those coming under (G) will be 
of widest interest to our readers. The net result of 
this change is the removal of solid geometry from 
Standard VI. absolutely and the permissive abolition 
of it from Standard VIL, its place being taken in 
each case by plane geometry. The amended require- 
ments for Standards VI. and VII. stand as below. 

Girls, be it remarked, are not required to take the 
subjects specified in Standard VI. (c) or Standard VII. 
(d) or (e). The changes are denoted by the italics. 


Standard VI. (a.) Freehand drawing from the flat 
(6.) Drawing from models of regular forms and 
from easy common objects. 
(c.) Geometrical drawing more advanced than in 
Standard V. 


Standard VII. (a.) Freehand drawing from the flat. 
Drawing from models of regular forms 


(6.) 
and from easy common objects, mort as 
or vanced than in Standard V1. ; or 
(.) 





Drawing any common objects and casts 0! 
ornament in light and shade. 


(@.) (Geometrical drawing more advanced tha 

in Standard VI. ; or 

or{ Plans and elevations of plane figures 40° 

(¢.) rectangular solids in simple possum 
with sections. 


The teaching of drawing will now become a less 
hopeless task if the Department, after giving wi 
the one hand, do not proceed to take away with the 
other by setting up an impossible standard. 

The change of the year, however, is that referre¢ 
to in section (c), whereby an entirely new syllabus 
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and even a fresh system have been set out for the 
regulation of those organised Science Schools which 
are now springing up on all sides in connection with 
Higher Grade Schools and Technical Instruction 
Committees. Provision is made for ensuring ade- 
quate attention to literary and commercial subjects 
in those schools, to the end that the scholar may 
realise that all-round development which would not 
result from a purely scientific course. The regula- 
tions are far too lengthy to admit of admission here. 
Suffice it to say that the curriculum has been widened 
and the many alternative subjects are given, that no 
longer does the greater part of the grant depend 
upon examination results, and that the merit grant, 
although not abandoned as we had hoped, is reduced 
to 35S., 30S., and 25s. respectively. 

Altogether the change is certainly for the better, 
and albeit the income of a good organised Sci- 
ence School may not greatly increase under the 
altered conditions, the work will certainly be more 
reasonable, and a capable teacher will find greater 
opportunity for training and less occasion for cram- 
ming his students than heretofore. We will now pass 
in review the remaining sections. 

(A) That the training college examination should 
again become the ordinary May examination was 
perhaps inevitable from the change in the training 
college year. We welcome this departure as a 
return to common sense. 

(B) The vagaries of the Department respecting 
geometry knows no end. Science Subject I., which 
includes geometrical drawing (Art), must be passed 
by all aspirants for the new ‘ D,’ either first or second 
class; candidates who before the ist of January 
1893, have passed in perspective either first or 
second class, may, upon passing geometrical draw- 
ing (Art), be excused from passing Science Subject I. 
—a concession which will be valued by students 
who have no love for the abstrusities of solid geome- 
ry. We give the syllabuses for Science Subject I. 
Elementary) and for geometrical drawing (Art), for 
the sake of comparison. 


SCIENCE Subject I.—PRACTICAL, PLANE, AND SOLID 
GEOMETRY. 


_ The examination questions will be given with the object of testing 
the candidate’s knowledge of the principles of the subject, and in 
nder to obtain a class it will not be sufficient to have merely learned 
atew problems by heart. In awarding marks, the neatness and 
general style of the drawing will be taken into consideration. 

In addition to the questions in practical geometry, a few questions 
0 graphic arithmetic or statics will be given in each stage. These 
westions will be alternative with and in addition to those in practi- 
ta geometry, the candidate being allowed to choose some of them 
n place of questions in plane or solid geometry. No marks will be 
sen for arithmetical or algebraic solutions. 


First STAGE OR ELEMENTARY COURSE. 


Plane Geometry. 


_ 


- Construction of plain scales and scales of chords. 
Problems relating to straight lines only. 
(2) To divide a given line in a given proportion. 
() To find the mean proportional and third proportion to 
__ two given lines, 
(¢) To find the fourth proportional to three given lines. 
. Construction of a regular polygon of » sides on a given side. 
Inscription of a regular polygon of sides in a given circle. 
Reduction of given rectilinear figures to a triangle or square. 
Construction of a three or four-sided figure of given area, 
- Construction of similar figures. 
Miscellaneous simple problems relating to lines and circles. 


to 


4s ov re 


~ 


THE PRACTICAL TEACHER. 169 


SoLip GEOMETRY. 


— 


. The principles of projection. Definition of terms in general 
use, such as projector, plan, elevation, section, trace, etc. 
. Simple problems relating to lines. 
. Simple problems relating to planes. 
Plan and elevation of simple solids resting on the horizontal 
plane. - 


two sides or of plane and one side. 

. Plan and elevation of simple solids having one edge in the 
horizontal plane, and an adjacent face inclined at a given 
angle ; or given the inclination of one face and one edge. 

7. Sections of such solids by vertical and horizontal planes. In 

the elementary paper, given points or lines will be above the 

horizontal and in front of the vertical plane. 


QO uM ern 


GRAPHIC ARITHMETIC, 
. The representation of numbers by lines. 
. The multiplication of numbers by construction. 
. The division of numbers by construction, _ 
The determination of the square root of numbers by construc- 
tion. 


Pens 


GEOMETRICAL DRAWING (ART). 
(3 hours are allowed for this Exaniination.) 


This subject is intended to embrace elementary plane geometrical 
constructions relating to lines, circles and tangents to circles ; the 
use and application of compass, set squares, I square and plain 
scales. Methods should be explained of setting out and dividing 
surfaces, 

The problems set will be limited to simple constructions in the 
following sections :— 


(1) Constructions required in geometrical pattern drawing, simple 
tracery, and mouldings. 

(2) Construction of regular polygons—general method. Inscribed 
and circumscribed circles. Simple cases of rectilinear 
figures described in or about other rectilinear figures. 

(3) Circles—passing through three points—touching three lines. 
Tangent lines and circles to one or two circles. 

(4) Construction of irregular polygons from given sides, angles, 
and diagonals, Similar figures — equal, enlarged, or 
reduced, 

(5) Plain scales and scale of chords, Proportional division of 
lines, including the mean, third, and fourth proportionals. 
Reduction of polygons to triangles of equal area. Con- 
struction of a parallelogram or square equal to a given 
triangle or other rectilinear figure, 

(6) Elementary constructions of the ellipse—its tangents and 
normals. 

(7) ‘Plans, elevations, and sections of simple right solids—the 
cube, prism, cylinder, cone, and sphere—in simple positions. 

(8) Direct constructions of the parabola, hyperbola, and spirals. 
Cycloids, Ionic volute, and forms of arches. 


(F) The encouragement of educational visits by 
art students and teachers to South Kensington 
Museum is so palpably wise that one is tempted to 
ask why this change has been postponed until to-day. 


(H) Under this head it must be noted that the only 
2nd Grade subjects which can be examined in a Day 
School are (1) Freehana, (2) Model, and (3) Light 
and Shade, this latter only when the managers of 
the school provide casts for the purpose in accord- 
ance with the Syllabus. We give Art. 23, which sets 
this forth clearly :— 


EXAMINATION OF PuPIL TEACHERS AND EX-STANDARD (CODE) 
SCHOLARS, 


23. Pupil Teachers and Ex-Standard (Code) Scholars in an Ele- 
mentary School, where Drawing is taught, may not be examined in 
the Drawing Standards ($ 13), but they may be examined in the 
Elementary Stages of Freehand (Subject 2) and Model Drawing 
(Subject 3a) respectively; and in Drawing in Light and Shade from 
a cast (Elementary Stage of Subject 54), when the rest of the school 
is examined. The three subjects may be taken in any order, and 
candidates may take either or both of the Subjects 24 and 3a, but 
no candidate for examination in Subject 5/ (Light and Shade 





Drawing) may take either of the other subjects at the same exami- 


. Plan and elevation of plane figures having given inclination of 
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nation, and no examination can be held in Subject 54 unless the 
Managers of the School provide casts for the purpose in accordance 


with the Syllabus of Subjects of Examination under this rule. 


Concerning (1) nothing need be said; and as for 
(K) and (L), the Science teacher is advised to care- 
fully go over his syllabus and list of indispensable 
apparatus, since the changes are many. 

The apparatus recommended for subject xviii. 
(Principles of Mining) has long been necessary, and 
it is a proof of forbearance bordering on weakness 
that such indispensable requisites have not long ago 
been exacted. 

On the whole, it must be confessed that the 
changes trend in the right direction, and that al- 
though more is required at the hands of the teachers, 
it cannot be objected that the required knowledge is 
unsuitable, however truly it may be urged that it is 
excessive, 

As we are so frequently requested to give the 
requirements for the new ‘D’ Certificate, we 
herewith append the latest regulations concerning 
this chameleon-like certificate. 


REQUIREMENTS FOR THE ELEMENTARY DRAWING 
CERTIFICATE (D). 

11. The requirements for the ELEMENTARY DRAWING CERTI- 
FICATE (First Class) are a First Class in the Elementary Stage 
ol :— 

(a.) Freehand Drawing (Subject 2¢) ; 
(4.) Model Drawing (Subject 3a); 
(c.) Drawing in Light and Shade from a Cast (Subject 56) ; 
and 
(¢.) A Pass in the Elementary Stage of Science Subject I. 
Candidates who, before the Ist January, 1893, have obtained— 
(i.) A pass in Geometrical Drawing, Section I., Science Subject 
I., or a pass in 2nd Grade Geometry, and also a First Class 
in 2nd Grade Examination in Linear Perspective ; or 
(ii.) A pass in Geometrical Drawing, Section I., Science 
Subject L, or a pass in the 2nd Grade Examination in 
Geometry, and now take a 2nd Class in the Elementary 
Stage of the new Examination in Perspective ; or 


(iii.) A rst Class in the 2nd Grade Examination in Perspective, 
and now take a pass in Geometrical Drawing (Art), 


will not be required to pass in the Elementary Stage of Science 
Subject L. to obtain the new Elementary Drawing Certificate. 


(iv.) A pass in Model Drawing in chalk on the blackboard 
taken before ist January, 1893, will count for the new 
Elementary Drawing Certificate instead of a 1st Class in the 
Elementary Stage of Model Drawing (Subject 3a). 

(v.) A pass taken before Ist January, 1893, in Drawing in 
Light and Shade will count for the new Elementary Draw- 
ing Certificate instead of a 1st Class in the Elementary Stage 
of Shading from Casts (Subject 54). 

(vi.) A rst Class taken before 1st January, 1893, in the 2nd 
Grade Examination in Freehand will count for the new 
Elementary Drawing Certificate instead of a 1st Class in the 
Elementary Stage of Freehand Drawing of Ornament 
(Subject 24). 

(vii.) A ist Class taken before Ist January, 1893, in the 2nd 
Grade Examination in Model Drawing will count for the 
new Elementary Drawing Certificate instead of a 1st Class 
in the Elementary Stage of Model Drawing (Subject 3a). 


12. The requirements for the ELEMENTARY DRAWING CERTI- 
FICATE (Second Class) are: 


(2.) a pass in the 
Subject IL. ; 
(¢.) a 2nd Class in the 2nd Grade Examination in, or 


the Elementary Stage of, Model Drawing (Subject 
3a); and 


Elementary Stage of Science 


(.) a 2nd Class in the 2nd Grade Examination in, or the 
Elementary Stage of, Freehand Drawing (Subject 
26) 


————e#e— 
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REVIEWS. 


An Elementary Text-Book of Mechanics. }, 
William Briggs, M.A., LL.B., F.R.G.S., ang 
G. H. Bryan, M.A., F.R.S.; University Tutorig 
Series : London, W. B. Clive & Co. 


This is an excellent book, which we have great pleasu 
in recommending. It follows closely the Syllabus of the 
Matriculation Examination of London University, for whic 
it forms the best text-book known to us. Despite this fag, 
which is the worst which can be said against the book, it 
forms an admirable introduction to Mechanics. No Trig. 
nometry is employed, a step for which the authors plead tha, 
‘The solution of most simple illustrative problems involving 
angles depends on the properties of ¢wo particular triangles, 
whereas, if trigonometrical notation is introduced, the “ ratios’ 
of three angles, as well as the fundamental definitions an 
properties, have to be known. A more important advantag 
of the present treatment is that it encourages the beginner tp 
represent forces graphically, by drawing the Triangle o 
Forces instead of applying formulae to the Solution of Pn 
blems.’ Of these reasons we do not think that the first wil 
bear examination, but the second perhaps ought to tum the 
scale. An admirable chapter on Units and the C. G.§ 
System prefaces the book. Dynamics is treated firs, 
and the Parallelogram of Forces is deduced from that of 
Accelerations. 

The book is exceedingly well printed and well illustrated 
‘The larger sized type has been used for bookwork, te 
smaller size for notes, explanations, etc. The more impor 
tant pieces of bookwork are distinguished by having ther 
headings printed in dark type.’ The examples are fairly 
numerous, but perhaps neither quite so numerous nor quite 
so difficult as is desirable. In Dynamics there are 268 
amples, together with 80 in the examination papers; i 
Statics 307 and 60 respectively. Many illustrative examples 
are fully worked in the text, and answers are given to al 
An appendix contains such rules of Mensuration, etc, & 
are essential to their solution. 


Elementary Hydrostatics. By Wm. Briggs, MA, 
etc., and G. H. Bryan, M.A., etc. London: 
W. B. Clive, U.C.C. Press. 


It would be difficult to find a more reliable introduction 0 
the principles of Hydrostatics than this latest item of the 
tutorial series. The two authors have used every device © 
convey a clear meaning, using not only the orthodox illus 
trations but many new ones. From the first page to the las 
is evident a desire to be of use to the private student, and ¥ 
are of opinion that this desire has succeeded to such an extet 
as to render the present volume invaluable to all students a 
hydrostatics. 


A Text-Book of Sound, being Vol. I. of the 
Tutorial Physics. By Edmund Catchpod, 
B.Sc. London: W. B. Clive, U.C.C. Press. 


London University students will welcome this volume, & 
will all who desire to get a good sound knowledge of the 
science which underlies divine music. It is matter of rege! 
to us that we should not have had the advantage of Ms. 
Catchpool’s work in going through the mill, for we are © 
vinced that many little points of difficulty and many rays at 
fresh light would have been thrown upon our physics. Frm 
which it may be inferred that we have formed a high opinict 
of the work, which, indeed, is the case. It is a pity that , 
‘Errata’ should be so many, but a second edition will, 
course, see this remedied. 


The University Tutorial Series.—Souvest®: 
Le Serf. Edited by Ernest Weekley, M4 
London: W. B. Clive & Co. 

Emile Souvestre’s instructive and interesting histon 
story Le Serf is here presented in a form admirably adapts 
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for the purpose of the young student. The notes deal briefly 
but adequately with difficulties of grammar and idiom, and a 
vocabulary arranged according to the pages of the text con- 
tains all the less common words, and also those which have 
unusual meanings. ‘Two short appendices treat of the sub- 
junctive mood as illustrated by sentences from the text of the 
story, and of the various uses of the word ex. We cordially 
recommend this edition to teachers and students. 


The Royal Crown Primer. PartI. The Royal 
Crown Readers. Fourth Book. London: 
T. Nelson & Sons. 


Of the many series of reading books which Messrs. Nelson 
have produced for use in primary schools, not one surpasses the 
Royal Crown Series in the matter of attractive features. The 
lessons are distinguished by freshness, .variety, utility, and 
vivid interest. The material qualities of paper, typography, 
and binding are excellent. The illustrations include many 
coloured ones, and these are among the most delicate and 
tasteful specimens of colour-printing we have seen in any 
publications of moderate price. The Fourth Book is fully up 
to the standard of its predecessors. 

The Primer is ably compiled on a sound principle so as to 
teach the short vowel sounds by means of progressive lessons. 
The lists of words are carefully arranged. Some pages are 
devoted to copies for colour drawing and slate drawing, and 
the many coloured illustrations are simply charming. 


Arithmetic for Schools. Part II. By Charles 
Smith, M.A. Cambridge: At the University 
Press. 


We expressed our favourable opinion of this capital work, 
by the Master of Sidney Sussex College, on its first appear- 
ance in complete form. Now that its issue in two volumes 
makes it more easily available for class use, it will most 
likely meet with a larger share of the appreciation it so 
well deserves. ‘The explanations are clear, and the ex- 
amples very numerous and carefully classified. 


A Schoolroom Map of England and Wales. 


London: Kuddiman, Johnston & Co., Limited. 


This map is marked by its full colouring, the clear repre- 
sentation of rivers by black lines, and of mountains by brown 
shading varying with the heights, and the indication of the 
population of towns by different modes of printing the names. 
Red lines show the railways, and in this respect the map 
seems to be an excellent one. It is sufficiently full for all 
ordinary school purposes, 


Primer of Hygiene. By Ernest S. Reynolds, 
M.D. (Lond.). With fifty illustrations. London: 
Macmillan «& Co. 

The series of Shilling Primers of Science History and 
Literature, published by Messrs. Macmillan, contains many 
very valuable introductory text-books, but none we think 
of a more practically useful character than the little book by 
Dr. Reynolds. In the introduction a brief historical state- 
ment is given, which shows how the study of hygiene, or, as 
it is defined, “the study of preventible diseases,” has led to 
sanitary improvements which have considerably reduced the 
ordinary rate of mortality and resulted in a greater degree of 
comfort and a higher standard of life. 

A chapter on ‘Parasites and their action on the Human 
Body,’ gives in a simple form elementary knowledge on the 
important subject of bacteriology. Then follow chapters on 
air and its impurities, water and its impurities, food, cooking 
and beverages, personal health, the house, infectious diseases 


| 





coe - ssmcsesenenasensepeinmaenianti 

Notes on Shakespeare's Play of Twelfth Night. 
By T. Duff Barnett, B.A. (Lond.). Londog 
George Bell & Sons. 

Of preceding issues of Mr. Barnett’s notes on Shakespeare 
plays we have had frequent occasion to express our favourabje 
opinion ; and the one before us seems to possess the merits 
which pertain to the series. The introduction deals with the 
subject, source, and date of the play. Then follows a syn. 
mary with notes on dramatic effect. The etymological ang 
explanatory notes are very clear, and ina number of appen. 
dices all the points calling for special attention are classified 
so as to facilitate reference. 


Scholarship Algebra. By W.T. Thompson, B.A, 
Lond. London: Joseph Hughes & Co. 


In this work the requirements of the Government Scholar. 
ship Examination and the Certificate Examination have been 
specially kept in view ; but candidates for many other exam. 
nations will find the study of this book very helpful. Theer. 
planations are extremely clear and full, and most of the rules 
and processes are deduced from the, consideration of well. 
chosen examples, to which elementary principles are care. 
fully applied step by step. In the course of the book, all the 
questions given at the Scholarship Examinations during the 
past sixteen years are either worked out or included in the 
exercises for practice appended to each chapter. The impor. 
tant subject of Factorising is dealt with in detail and occupies 
two chapters. Quadratic Equations and Problems producing 
them are treated very fully, and the worked examples exhibit 
many ingenious modes of overcoming the difficulties of this 
portion of the subject. We feel bound, however, to take 
exception to the expression of the truth deduced from the 
investigation of quadratics brought to the ferm of products of 
two factors equal to zero. Mr. Thompson says, ‘If the pro- 
duct of two factors equals zero, each of the factors is itself 
equal to zero.’ It would be more correct to say that each of 
the factors may be equal to zero, and one of them must be. 
Hence the method of trying each in turn, and so obtaining 
separately the value of the two alternative roots of the equa- 
tion. This is only aslip in the wording of the statement, 
and the application of the principle is correct. 

The chapter containing the solutions of miscellaneous 
questions will be of great service to students, as the methods 
employed are marked by clearness, brevity, and ingenuity. 


Arithmetic Prize Papers. By W. P. Workmaz, 
M.A., B.Sc. London: Joseph Hughes & Co. 


This little volume of questions in Arithmetic and Solutions 
to the same, is calculated to move many persons to surprise, 
for the scope of the questions and the methods of solution’ 
exhibit a kind of revelation of the possibilities of arithmetical 
calculation and reasoning. 

The papers of questions are four in number, and each con- 
sists of eleven to fifteen questions. They have been set at 
Kingswood School, of which the author is head master, to 
determine the winner, during each of the past four years, of a 
silver medal, which represents an old endowment for dis 
tinguishing ‘the best arithmetician ’ in the school. 

‘The first question runs thus, ‘The number 30,507,813,00 
is the product of five consecutive numbers. What are they ‘ 
and to the solution nearly two pages of rather close type ate 
devoted. In the answer to another question, a circulating 
decimal with a period of 383 digits is discovered. Several o! 
the questions relate to other scales than the decimal scale of 
notation, and some are on technical points of a commercial 
and scientific character. 

The author, in apologising for possible inaccuracies, says 


_ he has taken the utmost care in correcting the proofs, but he 


and their prevention. Every subject is treated in a manner 
at once simple, rational, and scientific. Teachers and | 
students can hardly fail to find pleasure and interest in the 
study of so lucid a manual on so important a subject. The 
illustrations are well adapted to assist the understanding of 


such matters as ventilation, drainage, water supply, and 
disease germs. 

Che appendix contains a number of useful hints on medical 
and surgical aid in emergencies, and on sick nursing. 


| suggestive and serviceable. 


has not dared to put such a test to friendship as to ask any 
friend to work through the papers in verification. We, 
must hesitate to attempt such verification, but we are willing 
to accept the result of Mr. Workman’s personal care In @ 
matter of which he is a past master. We need not hesitate, 
however, to recommend the manual to all who feel an interes: 
in the art and science of computation, and those who may be 
preparing for examinations in higher arithmetic should fine " 
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MUSICAL TEXT-BOOKS 


FOR PUPIL TEACHER, SCHOLARSHIP, AND CERTIFICATE EXAMINATIONS, 





Manual of Music. By R. Dunstan, Mus.Doc. This 


popular work is now published by J. Curwen & Sons. | r4th edition, with | 


appendix of latest Examination papers for pupil teachers and students in 
pn a colleges. oth notations, 2s. 6d. 


Code Singing Tests (O.N. or Sol-fa), for the teacher to | 


ive orally or copy on the blackboard. Not for a class-book. Sol-fa edition 
contains Combined Time and Tune Tests by A. L. Cowrey. Revised 
editions. Sol-fa in Parts 1, and II, Price 4d. each, postage 4d. 


Concone’s Fifty Voice Exercises. oth notations | 


with accompaniments, 2s. 6d. Tonic Sol-fa vocal edition, 9¢. The Sol-fa 


edition is used for sight-reading in training colleges, and afterwards for voice 
training. 


How to Earn the Music Grant. By an INsrecror 
or Scuoots. Containing Note, Time, Ear, and Combined Time and Tune 
Tests, for Elementary Schools. _ Sol-fa, 4d., postage 4d. 


Leeds Music Syllabus. By W. Gopson. Part I., Tonic 
Sol-fa; Part I1., O.N. od. each, limp cloth. A handbook of hints for 
teachers, showing how to introduce each new subject in the Code divisions. 


Musical Inspection, and How to Prepare for It. 
By a Scnoot Inspector. Price 1s. 6d., postage 2d. A course of lessons 
and instructions on the Tonic Sol-fa Method for teachers in elementary schools. 


School Music Teacher, The. By J. Evans and 
W. G. McNaueGur. sth edition, revised and enlarged. Price 2s. 6d., 
postage 3d. A guide to teaching Singing in schools, and a text-book for the 
School Teacher’s Music Certificate of the Tonic Sol-fa College. 


}Singing in Elementary Schools. By A. Warkns. 


Cloth 1s., postage rd. A course of Lectures delivered to the teachers under 
the Leicester School Board. 


Training College Notation Exercises. By Wituiam 
Suirh Woops. Seth notations, Notation taught thoroughly by writing 
exercises, time-names, charts, and diagrams. Book I., ‘lime; Book IL., 
Tune. Price gd. each. 


| Training College Music Tests. By James Tuomson, 
M.R.A.M. Containing Tests in Time, Tune, and Ear. (Price 3d., 
postage 4d. O.N. and Sol-fa. 


| Training College Compendium of Exercises for Tonic 
Sol-fa Certificates and specimen 1st and and year Exams, By E. MILs, 
Mus.B. Sol-fa, 6d., postage 4d. 


Time Tests and Sight Tests. By W. S. Woops. 
Both notations, rs. Used in various training colleges, also by pupil teachers. 
| All the practical exercises in great variety. 
| Staff Notation Theory, for Pupil Teachers. By W. R. 
Puicures. Price 6d. With exercises, 
| Practical Music, for Pupil Teachers. By an INSPECTOR 
or Scnoors. Price, paper covers, 6d.; limp cloth, gd. Tonic Sol-fa 
Exercises on all the topics asked for. 

Musical Theory, Book I., for 1st and 2nd years, 4d, 
postage 3d. 

Musical Theory, Book IL, for 3rd and 4th years, 4d., 
postage $d. Contains specimen Pupil Teacher’s Examination Papers. 

Pupil Teacher’s Elementary Class Book. Sol-fa, 
4d., postage ad. 

Pupil Teacher’s Notes. For Government Syllabus. By 
W. H. Stanton. Sol-fa, 4d., postage $d. Suits 1894 Code. Used by 
Scholarship candidates first on list for years past. 

Watson’s New Code Music Card (é0// notations). 
Gives a summary of old and Sol-fa Notations, Notes, Rests, Signs, Intervals, 
Scales, Figured Bass, Chords, &c. Price ad., postage 4d. 

Watson’s Pupil Teacher’s Handy Book of Govern- 
ment Music Questions ; with their answers. oth notations, 6d., postage 4d. 

Whitehall Music Examinations. By Joun Davies. 
A Guide to the Pupil Teacher, Scholarship, and Certificate Music Examina- 


tions (Tonic Sol-fa) of the Education Department, with 600 questions and 
answers. 2s. 


LONDON: J. CURWEN & SONS, 8 & 9, WARWICK LANE, E.c. 





188,000 Copies have now been issued of 


BELL'S STANDARD ELOCUTIONIST. 


Principles and Exercises, with a copious Selection of Extracts in Prose and Poetry, 
ADAPTED FOR READING AND ‘RECITATION. 


With Frontispiece and Diagrams. 
*“* RECENTLY ENLARGED BY SIXTY-FOUR 


Roxburghe binding, GLG pages, 3s. Gd. 


PAGES, COMPRISING A NEW SELECTION 


OF CLASSIFIED RECITATIONS. 


‘Far the best of the many books of the kind, and perhaps the only 


precision,’—Scotsman. 


JUST PUBLISHED. 


THE READER’S 


one that explains the principles of its subject with scientific 


BY THE SAME AUTHOR. 


SHAKESPEARE. 


THE HISTORICAL PLAYS 
Condensed, Connected, and Emphasised for School, College, Parlour, and Platform. 


‘Each Play is preceded by a brief narrative, historical and literary ; the principal scenes, incidents, and characters, 
Pain, but of the secondary plots, are connected by elucidatory remarks : 
making allow ance for the prime necessities of expurgation and compression. 
1 acritic line placed before the word, to facilitate, with the 


tlivery of the text. 


) Explanatory notes are frequently inserted, 
‘Each Play is so 


not only of the 
the text has been carefully condensed, collated, and preserved— 
Important and emphatic words are specially marked by a 


aid of improved punctuation, an easy comprehension and expressive 


condensed that it may be read aloud in about an hour, or an hour and a half.’—From the PREFACE. 


TO BE FOLLOWED BY 


TRAGEDIES AND ROMANTIC 


PLAYS and THE COMEDIES. 


London: HODDER & STOUGHTON, 27, Paternoster Row. 
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Macmillan’s New Literary Readers. Books I., 
II., and VI. London: Macmillan & Co. 


With these three books the publishers bring almost to its 
completion another excellent series of school readers. Most 
ofthe selections are from standard or classical authors even 
in the earlier volumes, and yet a considerable degree of fresh- 
ness is secured, for the editors have drawn largely on the 
stores of copyright matter which the publishers possess. 
Thus in Books |. and Il. we have short poems from Lord 
Tennyson, Miss Rossetti, the author of John Halifax, and 
Charles Kingsley, as well as prose passages from Mrs. Moles- 
worth, Lady Barker, and Mrs, Clifford, among many other 
writers. 

In Book VI. the readings include representative passages 
from Ruskin, Sir John Seeley, Sir S. Baker, Stopford Brooke, 
Dean Farrar, as well as poems from Arnold, Tennyson, and 
Kingsley. 

The paper, type, illustrations, and binding are all of a 
satisfactory kind, and the series deserves the careful attention 
of all teachers who are about to make a change of reading 
books. 


University Tutorial Series. Matriculation Di- 
rectory. No. XVIII. June, 1895. London: 
W. B. Clive & Co, 


The success of the University Correspondence College has 
been so marked, and has thus become so widely known, that 
the publications issued from its press need little recommen- 
dation to students, especially those who wish to prepare them- 
selves for matriculation and graduation in the University of 
London, 

The last issue of the Matriculation Directory contains the 
Calendar of the U.C. College, from which we learn that during 
the last twelve months 740 of its students have been success- 
ful at the London University—a remarkable record, truly. 
The Calendar is followed by a section containing hints and 
suggestions on the course of study and the best text-books for 
the student’s use, with announcements of the special subjects 
to be prepared for the examinations of 1896. 

art 1V. consists of a complete reprint of the questions set 
for Matriculation candidates in June of this year, and Part V. 
of answers to all these questions written by twelve of the able 
scholars who form the staff of the Correspondence College. 

Such a book must be of great value to students who intend 
to prepare for the corresponding examinations of next year. 





Down the Lane and Back in Search of Wild 
Flowers. Through the Copse. A Stroll 
on a Marsh. Across the Common. A- 
round a Cornfield. By Uncle Matt. London: 
T. Nelson & Sons. 


The pseudonym, Uncle Matt, is but an imperfect disguise 
for the name of Dr. M. C. Cooke, author of A Manual of 
Structural Botany’ and several other works intended to pro- 
mote habits of observation with regard to natural objects and 
phenomena. The name may be taken as a guarantee of the 
accuracy of the technical particulars contained in these five 
attractive volumes. 

In the form of chatty narratives illumined by poetical quo- 
tations, legends, and folk-lore about flowers, Uncle Matt pro- 
vides a great deal of useful and interesting information of a 
practical scientific character on elementary botany. 

By taking up in each book of the series the flowers found 
in a particular type of district, a thread of connection is main- 
tained, while great variety occurs in the specimens examined. 
It may be questioned whether the botanical details are not 


rather too minute and technical for children, especially when 
compared with the rather childish style which 1s adopted in 
many parts of the chapters ; but there can be no doubt that 
such books are likely to assist in making the scientific study 
of nature attractive, and read under the personal guidance of 
a teacher, they must be particularly helpful to child-students. 

The books are well illustrated, but it seems a pity that of 








BE 


t Ste 





a. 
be on the outside of the cover, where it may get rubbed a 
lose its brightness. We can heartily recommend the gejy 
for prizes and for school libraries. 





The Statesman Series: The Right Honoura}; 
W. E. Gladstone. A Study from Lit nd St 
By H. W. Lucy. London: W. H. Allen &(, 
Limited. 

It is expected, and not altogether unreasonably, ty 
teachers should be thoroughly well-informed persons, and thy 
amongst other matters, they should have a good genenj 
knowledge of social and political events of recent times, Ty DUDEY 
series of studies of the lives of eminent statesmen nov } Comp 


rd Ste 














course of issue in a cheap form, will provide admiral, ato 
means for acquiring or revising such information. The fig ‘Its suc 
place in the series is given to Mr, Gladstone, who has play yee 
so prominent a part in the history of our country during tk bles, tale 


past half-century ; and when the sketch is written by one why OUIS 
is able to say that he has heard, with few exceptions, all th 
great speeches made by Mr. Gladstone during the last twenp 
years, and one who wields withal the pen of a practised an OLIER 
ready writer, it is easy to understand how readable a With E 
serviceable the volume is likely to be. *A neat | 

It is, indeed, full of interesting details, beginning with ty 
early childhood of its subject, and coming down to te 
present year. Prefixed to the volume is a striking portnit 
taken specially for this work during Mr. Gladstone’s last sty 
at Cannes. Such books as this might well be placedi 
school libraries, and would form admirable reading for men. 


(Frenc! 
‘Is deser 





bers of Evening Continuation Schools, especially for thos Re 7 
who may be studying the new subject of ‘ The Life and Duts LAN 
of the Citizen.’ taught f 


If the other numbers of the series are as interesting as tk 
first, their success will be assured. We shall look forwul 
with pleasure ‘to the appearance of those promised « LONO 
Bismarck and Wellesley. En 





Cicero. Orations against Catiline. Edited, afte 
K. Halm, by A. S. Wilkins. New and Revise 
Edition. Macmillan & Co. Price 2s. 6d. i 


This is an English edition of Halm’s work, with nots 
added by the editor with a view to making it suitable & 
the use of boys. Mr. Wilkins’ own contributions are, thet A NE 
fore, largely taken up with more explicit elucidations of tk ‘Yorn 
text ; but, at the same time, he has not neglected the neti ‘The s 
of the more advanced scholar in the matter of references al 
illustrations. The present revised edition incorporates tk OUTL 
results of recent researches in history and textual critica = 
The chief changes are, perhaps, in the introduction whic s i A NE 
revised and partially rearranged, while at the end of itals ‘No te 
of MSS. is given with a statement as to their relat ; 
authority. In the printing of the notes this edition is an@ 





provement on the first, and the entire book, though conta THE 1 
ing additional matter, is not increased in bulk. ‘I knoy 
*T think 


The Pitt Press Shakespeare for Schools-#j THE 
Twelfth Night, or What You Will, witiy....\s™ 
Introduction, etc. By A. Wilson Verity, MA sn 
Cambridge: At the University Press. THE F 


Mr. Verity has produced a remarkably good edition @ Tes 


‘Twelfth Night’ for the use of students. A well-printed tet 4 valuable 
. ‘ . 3 7 model of sys: 
is preceded by an ably written introduction, and followed 

ample notes and an excellent glossary. The introductions PUE 
less subdivided than that prefixed to the same editor's ss# 
of ‘A Midsummer Night’s Dream,’ and the greater degt 
of compactness consequent adds to its value by giving ma 

continuity to the whole. The characteristics of the play# CIVIL 
the characters of the play form the subjects of two very 





interesting sections, in which the writer errs, if at all, on ® UITION 
side of fulness. It is desirable that students should have 2 erous R 
opportunity of finding out something for themselves, and ti KEE 
they should be encouraged to form their own opinions. !"MiiRousiderably 





es 24d., con 
eer interest; 


i. KEEF 


glossary deserves the highest praise, and the appendix 
Shakespeare and Puritanism sets forth a very reaso® 
view in an interesting and convincing fashion. The hia's 












the two coloured plates which adorn each volume, one should 


Shakespeare’s English are specially valuable. 
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BEST WORKS for the STUDY of FRENCH. 


= HILD’S FRENCH BOOK. By F. Ann. 
t Step. eS eae. Fcap. 8vo., cloth, 1s. y 


nd Step.—AHN’S FIRST FRENCH COURSE of the French 

' Method, adapted from the German original by A. DupEvanr. 
Edited and Revised by C. A. Tuimm, F.R.G.S, Seventh Im- 
proved Edition. 8vo., cloth, 1s. 6d. 


rd Step.—AHN’S FRENCH GRAMMAR. A New Practical 
and Easy Method of Learning the French Language. Author's 
Fourteenth Edition. Revised and Edited by C. A. THimM. 
8vo., cloth, 2s. 6d. 

DUDEVANT (A.).-THE COMPLETE FRENCH READER, 
Compiled after that of F., Any, by A, Dupevant. Revised, with Additions, 
and Edited with English Notes by C. A. Timm, F.R.G.S. Sixth Enlarged 
Edition. 8vo., cloth, 3s. 6d. 

‘Tts success is to be attributed to the well-chosen contents. The selections are 

anged in order of increasing difficulty, and are carefully graduated, beginning 

ith exercises on the parts of speech, passing then to selections from natural history, 

bles, tales, and descriptive prose.’ —E£ducational Review. 

QUIS (Frangois).—POESIES DE L’ENFANCE, Choisies. 
{French Poetry for Children.} Sixth Edition. Demy 16mo., cloth, as. 6d. 

‘Js deserving of the most cordial welcome.’—School Board Chronicle. 

OLIERE._LE BOURGEOIS GENTILHOMME. Commédic. 
With English Notes by A. Dupgvanr. 16mo., cloth, 1s. 

«A peat little edition, with translations of idiomatic phrases.’— Teachers’ Aid. 








SELF-TUITION IN FOREIGN LANGUAGES. 
With complete English Pronunciation. Most Handy and Practical Manuals. 


HIMM’S FRENCH, GERMAN, ITALIAN, SPANISH. Self- 


taught, 1s. each. 


ORWEGIAN. Self-taught. 2s. 
‘Excellent handbooks for Continental travellers who are not so fortunate as to be 
complished linguists.’ — Zhe Lady, July 18th, 1895. 


LANGUE ANGLAIS SANS MAITRE. English, self- 


taught for the French. 1s. 6d. 


English and Foreign Publishers, 54, Old Bailey, E.C. 





W. & A. K. JOHNSTON’S SCHOOL WALL MAPS are the most 


accurate, the most carefully printed, and the mounting is superior to any others. 
Three Series—ImMreriat, 21s.; LARGE WALL, 12s.; SMALL WALL, 6s. 

THE HOWARD VINCENT MAP OF BRITISH EMPIRE FOR 
SCHOOLS, ars. 


INVISIBLE SLATE CLOTH WALL MAPS. Ten Ready. 


148. each. 
PENNY MAPS (Coloured)—PROJECTION, OUTLINE, TEST 
AND CLASSICAL. The best and most complete series. 


WALL ILLUSTRATIONS OF ASTRONOMY, BOTANY, CHE- 
MISTRY, HUMAN ANATOMY AND PHYSIOLOGY, LIGHT AND 
HEAT, MAGNETISM AND ELECTRICITY, NATURAL PHILOSOPHY, 
ZOOLOGY AND COMPARATIVE ANATOMY, 12s. each. 

DIAGRAMS OF COLOURS, 6s. each. 

ILLUSTRATIONS OF PHYSICAL GEOLOGY, 6s. each. 


WALL CHARTS OF METRIC SYSTEM, Three Sizes, 17s., 
12s., and 6s. 

NATURAL HISTORY PLATES, ILLUSTRATIONS OF 
TRADES, ELEMENTARY ANATOMICAL BOTANY, FAMILIAR 
SCENES FOR OBJECT LESSONS, FLAGS AND ARMS OF THE 
UNITED KINGDOM, HORTICULTURE, PHYSICAL PHENOMENA, 
THE SEASONS, TREES, and TYPES OF NATIONS, 3s. 6d. each, or 
36s. for a selection of One Dozen. 

DIAGRAMS OF AGRICULTURAL IMPLEMENTS. 

SCHOOL ATLASES — 3d., 6d., and 1s. Modern; MULTUM IN 
Parvo, 2s. 6d. ; UNRIVALLED, 38. 6d. ; and WorL-p Wink, 7s. 6d. ‘The most 
accurate, the most carefully printed, and the cheapest School Atlases ever 
published. 

TERRESTRIAL AND CELESTIAL SCHOOL GLOBES. Tho- 


ay accurate and carefully finished, 3, 6, 12 and 18 inch ; 30 inch Terrestrial 
only. 


For Complete Details of all the above, please apply for Catalogue and Iilus- 
trated List of Pictures for Object Lessons, sent post free to any address. 


W. & A. K. JOHNSTON 


(EsTABLIsHED 1825), 

Geographers to the Queen, Educational and General Publishers, 
EDINA WORKS, EASTER ROAD, & 7, HANOVER STREET, 
EDINBURGH ; 

5, WHITE HART STREET, WARWICK LANE, LONDON, E.C. 














PROFESSOR MEIKLEJOHN’S SERIES. 





Seventh Edition. Crown 8vo., 7 


: opp. Price 4s. 6d. 
A NEW HISTORY OF ENGLAND AND GREAT’ BRITAIN. With Maps and Tables. By J. M. D. 


MEIKLEJOHN, 


“Your books are simply indispensable to students preparing for the Certificate Examination, and to pupil-teachers.’—One of Her Majesty's Inspectors. 
‘The amount of pains, of which I have already seen proofs, and the ingenuity of the methods for assisting students’ memories, are “7 overwhelming.’ 
le 


Thirteenth Edition. Seventieth Thousand. Crown 8vo., 550 pp. Price 4s. 6d. 
A NEW GEOGRAPHY. 02 the Comparative Method. With Maps and Diagrams. By J. M. D. MEIKLEJOHN, M.A. 


“No teacher who desires what the age can render in this branch of study can afford to ignore the materials you have placed in his hands.’ 


Eleventh Edition. Enlarged, with Additional Analysis. Crown 8vo. Price 4s. 6d. 


THE ENGLISH LANGUAGE: its Grammar, History, and Literature. With Chapters o 


and Punctuation. 


‘I know of no book generally so suitable for an ordinary student.’—A/l/red Barriball, Esq., B.A., Westminster Training College. 
I think it is the best thing of its kind in the market.’—4. Garlick, ksq., B.A., Head-Master, P.T. School, New Road, Woolwich. 
THE BRITISH EMPIRE: its Geography, Resources, Commerce, Landways, and Waterways. Crown Svo., 350 pp., 3S. 


‘It is an admirable book in every way, full of the right sort of facts, and in the right places. 


hardy book of reference.’—The Right Hon. A. J. Mundella, 


OUTLINES OF THE HISTORY:OF ENGLAND AND BRITAIN. 84 pp. cloth back. Second Edition. 6d. 


—One of Her Majesty's Inspectors, 











_—G. A. Christian, Esq., BA. 
n Versification, Paraphrasing, 


It is not only valuable for educational purposes, but valuable as a 





Cc rown Bvo. 


62 ‘ Fens aa . 
THE PRINCIPLES AND PRACTICE OF TEACHING AND CLASS MANAGEMENT. By 


- OSEPH LANDON, F.G.S., Vice-Principal and late Master of Method in the Saltley Training College. 
he Schoolmaster :—‘ This volume is replete with sensible advice and sound methods. 


and valuable matter. 


A - 
model of systematic arrangement.’ 


Such masterly skill has been displayed that we dub it ‘‘excellent” for Training College students and teachers 





Price 5s. 


‘There is no artificiality and no “‘ padding.” Every page contains useful 
ohh OH8: 8 The book itself is a 





PUBLISHED BY A. M. HOLDEN, 23, PATERNOSTER ROW, LONDON, E.C. 














CIVIL SERVICE EXAMINATIONS. 


| 
VITION BY CORRESPONDENCE; Unique System ; | 
merous Recent Successes ; 700 Passes. Prospectus free. See 


KEEFE’S NEW CIVIL SERVICE MONTHLY 


a4d., contains the Latest Information, Examination Papers, and | 
"et interesting news relating to the Civil Service. May be had from 


KEEFE, F.R.@.8., 120, BOLD ST., LIVERPOOL. 


Thorough Tuition by Correspondence. 


SCHOLARSHIP! CERTIFICATE! 


APPA PLL PDL ALD AAPAPL ALO OA 


All Subjects for 
Men and Women. Notes. Solutions. Model Answers. 


wr ppl enlarged), issued on the First of the Month, post CERTIFICATE MATHEMATICS (Men) : Course in 14 Weeks. 





LOWEST FEES. PROSPECTUS FREE, 


Mr. W. C. JONES, KIDSGROVE, STOKE-ON-TRENT. 
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ANNOUNCEMENT BY 


Messrs. CHAPMAN & HALL, Lto. 


Messrs. CHAPMAN & HALL, LimITEp, beg 
to announce that they have been constituted Sole 
Agents for the sale in this country, the Colonies, and 
on the Continent, of the Enginecring Works and 
Screntific Text-books of Messrs. WILEY & SONS, 
of New York. 

The Publications of Messrs. WILEY & SONS, to 
the number of several hundreds, deal with Military 
and Naval Engineering, and include Surveying, 
Hygiene, Navigation, &c.; Astronomy, Theoretical 
and Practical; Physics; Electricity; Botany; Ar- 
chitecture, including Carpentry and Construction ; 
Chemistry and Assaying ; Geometry and Mathematics 
in all their branches; Mechanics, in all departments ; 
Metallurgy and Mineralogy, including Mine Ventila- 
tion, Tunnelling, Ore Dressing, &c. 

The Publications of Messrs. WILEY can be 
inspected, together with the works published by 
Messrs. Chapman & Hall on Science and Art, at 
No. 11, Henrietta Street, London, W.C. 


An indispensable Companion to any Text-Book. 


NOW READY. Price 1/6. 


Interleaved with note-paper. 


A SYNOPSIS OF 


ADVANCED CHEMISTRY. 


BY 


W. J. STAINER, B.A. (Lond.), 


Second Master, Higher Grade and Organised Science School, 


Drivhtion, 


The Teachers’ Aid says :—‘ The utility of a book of this stamp, 
where all the main facts of the science are epitomised and marshal- 
led in orderly sequence, cannot be questioned. No doubt, the best 
summary from a student’s point of view is the one made by himself; 
but the knack of setting out the substance of lectures in a concise, 
pithy, and intelligible manner, is a gift not enjoyed by everyone. 
It is to provide a book of notes for such as these that has led Mr. 


STALNER to publish his manuscript ones. Used in conjunction 
with a good text-book, good results are bound to ensue, as no pains 
have been spared to keep the subject-matter up to date. Blank 


pages have been liberally supplied, so that the student may, if he 


wish, amplify the notes.’ 


JOSEPH HUGHES & CO., Froebel House, St. Andrew’s Hill, 
Doctors’ Commons, London, E.C, 





REPETITION 





Scholarship, Certificate, and Pupil Teachers’ Examinatq 
(1895-6. 


Milton’s L’Allegro (152 lines), Il Penseroso (176 lines, xy 
Lycidas (193 lines). By F. Gorse, M.A. Crown § 
cloth, 8d. 

Gray’s Elegy (128 lines), and Goldsmith’s Traveller uw 
Deserted Village. By F. Gorsk, M.A. Crown § 
cloth, 8d. 

Each book contains Life, Explanatory Notes, rules and list of suing: 
passages for Paraphrasing, full explanatory list of Figures of Speech, ws 
examples, &c. 

‘ The notes are very full.’"—School Board Chronicle. 

‘Great care has been taken to render clear all words which might be misuaie 
stood.’—Bookseller. 

‘Clear and simple commentary. A good school edition, well annotate » 
clearly printed.’— 7eachers’ Aid. 

‘The printing and general get-up are worthy of the careful work betwen, 
covers. Calculated to realise the annotator’s ideal of assisting the educaig. 
Schoolmaster. 


RELFE BROTHERS, 
Educational Publishers and Booksellers, and General School Stationn 
6, CHARTERHOUSE BUILDINGS, 
ALDERSGATE, LONDON, E.c. 
Telegraphic Address :—‘ Retrr BroTHers, Lonvow,’ 





Now Ready. New Edition. Extra.Cloth. Priced 


OUTLINES OF 


BRITISH HISTOR! 


FOR 


PUPIL TEACHERS, 
Scholarship & Matriculation Studen 


WITH MAPS, PLANS, GENEALOGICAL TABLES, &, 
BY 
B. BOYD-CARPENTER, M.A, 


University Extension Lecturer in History; 
AND 


G. EE. GREEN, M.A., 
English Master at the Leys.School, Cambridge; Late Scholar of St. Jost 
College; Senior Historical Tripos (1885); and Senior Whewell 
International Law Scholar. 


The Punjaub Patriot says :—‘ A more up-to-date and intelligent introdus 
to the History of England than any of the same size and scope published anyw™ 
up to the present time. It is quite as much the history of English Kings, Qo 
Generals, and Battles, as of England’s progress in Arts, Literature, Trade, \ 
merce, Civilisation, and Polity.. An important feature of the book is the ait 

and a successful one, too) of giving brief but interesting connected narratives ™ 
such heads as ‘*Literature in the roth century,” ‘* Ireland,” “The bs 
Question,” &c., &c. It is amply provided with maps, plans, and gene 
tables.’ 


Now Ready. Prieé 8d. 
GREEN’S 





DATE-BOOK OF BRITISH HISTO 


| Based on BOYD-CARPENTER and GREEN'S ‘ Outlines. 
| An Invaluable Companion to any Text-Book on His 


JOSEPH HUGHES & CO., Froebel House, St. Andrew's # 
Doctors’ Commons, London, E.C. 


| 
\ 





We are 9 
0 much | 


SCHOt 
30 Maps ¢ 
this volum 

j Political, 
k. To ea 

Se 

scHOCc 
panion At 
EOGRA 
with 48 pp 
*A very us 
thor or editc 
o. There is 
shown him 
the task.’— 


OETRY 


Easy Poem 


LONDO 


EI 


‘By a thoro 
estion and nu 
ected Cocoa, 
sured bever: 
Hicious use of 
il strong en 
fatal shaft by 
urished frame 
Made simpl} 


AMES EP 
kers of Epps 








OW RE: 


Yul 


rst on the 





_ 


The L 
Li 


—_——_ 





THE BOARI 


HE INFAN 
ler guide for 
have adopted 
have to trait 
t students do 
E text-book.’ 
HE SCHO 


B ground in x 


M cDagem 
“ol - Managem 


THE SCHOQ 


tently array 
uhed question: 


d 
St. An 





























m 


s), a 
1] by 


er ani 
n 


I suite 
ach, wei 


tated 2! 


etwees 
jucauion. 


5 


tationen 
Cc. 


rice Ut 


of St. Jobs 


"hewell 


ot introduz 
shed anywt 
Cings, (vee 
, Trade, \ 

is the atid 

arratives ¥ 
*The band 
id ge 


















TOF 
lines. 


on Hiswn 

















THE PRACTICAL TEACHER. XViii 








,.PPROVED SCHOOL-BOOKS 


By Dr. CORNWELL, F.R.G:S. 





» ave qualified by ample trial of the books in our own classes to speak to their great efficiency and value, We have never known 
¥ sock interest evinced, or so much progress made, as since we have employed these as our-school-books.’—EDUCATIONAL TIMES. 
0 mut $ ati Cre. We 


SCHOOL GEOGRAPHY. 85th Edition. 3s. 6d.; or with 
aps on Steel, ss. 6d. . 
be ee » ods joo pages contains @ greater number of Facts, Physical 
Pol tical, than we ever remember to have seen packed into a school d- 
. . To each section are appended judicious exercises.’—/i/ustrated London 


SCHOOL ATLAS. Consisting of 30 Small Maps. A Com- 
panion Atlas to the Author’s ‘School Geography.’ 2s. 6d.; or 4s. coloured. 


EOGRAPHY FOR BEGINNERS. 65th Edition, Is.; or 
with 48 pp. of Questions, 1s. 4d. Questions, 6d. : aid 

+4 very useful series of Educational Works, of which Dr. Cornwell is either 
thor or editor. It (“The Geography for Beginners”) is an admirable introduc- 
5. There is a vast difficulty in writing a good élementary book, and Dr. Cornwell 
shown himself possessed of that rare combination of faculties which is required 
the task.’ —Fohn Bull. 


OETRY FOR BEGINNERS. A Selection of Short and 


Easy Poems for Reading and Recitation. 13th Edition. 15. 


LONDON: SIMPKIN, MARSHALL, HAMILTON, KENT, 


ALLEN AND CORNWELL’S SCHOOL GRAMMAR. 
64th Edition. as. red leather; or 1s. od. cloth. 
*The excellence of the grammar published by the late Dr. Allen and Dr. 
Cornwell makes us almost despair of witnessing any decided improvement in 
this department.’—A thenaum. 


GRAMMAR FOR BEGINNERS. An Introduction to Allen 
and Cornwell’s ‘School Grammar.’ 86th Edition. 1s. cloth; 9d. sewed. 
* This simple Introduction is as good a book as can be used.’—Sfectator. 
ea The Book is enlarged by a Section on Word Building, with Exercises for 
Young Children, 
THE YOUNG COMPOSER. Progressive Exercises in English 
Composition. 47th Edition. 1s. 6d. Key, ys. 


‘The plan of the work is very superior. We are persuaded this little work will 
be found valuable to the intelligent instructor.’—- Westminster Review. 





SPELLING FOR BEGINNERS. A Method of Teaching 
Reading and Spelling at the same time. 4th Edition. 1s. 


& CO., LIMITED. - EDINBURGH: OLIVER & BOYD. 





GRATEFUL—CQMFORTING. 


BREAKFAST—SUPPER. 

‘By a thorough knowledge of the natural laws which govern the operations of 
sstion and nutrition, and by a careful application of the fine properties of well- 
sted Cocoa, Mr. Epps has provided for our breakfast and supper a delicately 
sured beverage which may save us many heavy doctors’ bills. It is by the 
ficious use of such articles of diet that a constitution may be gradually built up 
iJ strong enough to resist every tendency to disease. We may escape many 
tal shaft by keeping ourselves well fortified with pure blood and a properly 
yrished frame.’ —Crvil Service Gazette. 

Made simply with boiling water or milk. Sold only in Packets, by Grocers, 

labelled thus : 


AMES EPPS & CO., Ltd., Homesopathic Chemists, London. 


ers of Epps’s Cocoaine or Cocoa-Nib Extract: a thin beverage of full flavour 
with many beneficially taking the place of tea. 


EPPS’'S COCOA. 


THE UNIVERSITY PREPARATORY 
INSTITUTE, 37, Chambers Street, Edin- 
a 6 al 


burgh, with strong Staff of Graduates, L.L.A.’s and 

Specialists, prepares Ladies thoroughly for this 
Degree in Two Sessions, at their own homes. System includes plans of study, 
with notes discriminating important and difficult points, exercises, weekly tests, 
solutions, model answers. Class, Open, and L.L.A. Prizes. 1og L.L.A. Suc- 
cesses in 1895. Moderate Fees. Students may enrol now for the First ‘Term. 
The L.L.A. Guide for 1896, 1s.; the L.L.A. Prospectus, free. Address—The 
Secretary, as above. 


NOW READY. Crown 8vo. Price ls. 6d. 
a 
Hughes’s Constitutional Reader. 
PREPARED BY TWO INSPECTORS, 


JOSEPH HUGHES & CO., Froebel House, 
St. Andrew’s Hill, Doctors’ Commons, London, E.C. 








OW READY. SEVENTH EpiTion. Price 4s, 64d. | 


SCHOLARSHIP 
CHOOL-MANAGEMENT. 



















} 
BY 


A. T. FLUX, 


rst on the Scholarship List; Head-Master Pupil Teachers’ 
Centre School, Belvedere. 


The Lady who Topped the Last Scholarship 
List used Flux’s School-Management. 














THE BOARD SCHOOL TEACHER says :—‘Full of judicious hints and 


THE INFANTS’ MISTRESS says :—‘ Our opinion of the work is that no 
et guide for the scholarship candidate in this subject has ever appeared. 
have adopted the book for our own students, and we recommend all teachers 
ave to train pupil teachers for the Scholarship Examination to see that 


a? not lose the great help which can be got from this excellent 
lext-book.’ 


HE SCHOOL BOARD CHRONICLE says :—‘The book covers all 
found in « practical and excellent manner. Then there is the official 
Menagement paper for one year, followed by fifteen years’ Scholarship 

vol- Management questions, classified according to subjects. 

THE SCHOOLMASTER says:—‘The work is sound, systematic, and 
wently arranged, and the model answers at the end, together with the 

ated questions, will prove a boon to students.’ 





drew's Hy 





JOSEPH HUGHES & Co., Froebel House, 
St. Andrew’s Hill, Doctors’ Commons, London, E.C. 


Now Ready. Extra Cloth. Price 2/-= 


ARITHMETIC 
PRIZE PAPERS. 


W. P.. WORKMAN, M.A., BSc., 


Head Master, Kingswood School, Bath; late Fellow of Trinity 
College, Cambridge. 


EXTRACT FROM PREFACE. 

‘For many years past a silver medal has been awarded annually at Kings- 
wood School *‘to the best Arithmetician.” ‘The endowment for this purpose was 
left to the school at a time when Arithmetic was almost the only mathematical 
equipment of an educated gentleman. I have little doubt that the donor meant 
**the best Mathematician,” but, unfortunately, he did not say so; and, if we are 
not to award to the mere vulgar tot-totaller a prize to which decades of traditions 
attach, there remains, short of an application to the Charity Commissioners, no 
method by which the founder’s wishes can be carried into effect save by setting 
a paper which shall be about as hard as it is possible to make Arithmetic, shall 
evoke reasoning power more than mechanism, and shall test knowledge of principles 
rather than knowledge of rules. A few comparatively simple questions are inserted 
in order that the shorn lambs of lower Forms may feel some kindly airs among the 
blasts, but the main body of questions are intended for the Mathematical yo og 
tician. About half the questions are original, and in other cases their sources are 
stated, as far as known, except when taken from standard text-books. 

* The papers, full solutions of which are appended, will serve to draw attention 
to several points in the theory of Arithmetic which have been rather slighted in 
English text-books, particularly in regard to circulating decimals, which afford one 
of the most attractive fields possible for him whom I have called the Mathematical 
Arithmetician. ‘The restrictions at the head of the first paper sufficiently indicate 
my own conception of the border-line to be drawn between Arithmetic oth Mgthee. 
Algebra I hold to be the science of continuously varying numbers, Arithmetic of 
discontinuous numbers. Equations and symbols for unknown quantities logically 
involve the idea of continuous variation, and are therefore inadmissible. ‘The Pro- 
gressions are arithmetical; Scales of Notation of course are; so also much of the 
Theory of Numbers and most of the Theory of Interest and Annuities. But scanty 
use, however, will be made of rules outside the ken of the ordinary Arithmetician. 

‘It may be of interest to schoolmasters if I add that the prize-winner generally 
gets about half to one-third of maximum marks, and that the time allowed for the 
paper is three hours.’ a asl 

JOSEPH HUGHES & CO., Froebel House, 
St. Andrew's Hill, Doctors’ Commons, London, E.C. 
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XIX THE PRACTICAL TEACHER. 


GOLD MEDAL, 1889. — 


Oxford Shorthand. 


On receipt of a Postal Order for One Shilling the OXFORD SHORTHAND (y 
DOVER, will send to any Head-Master or Teacher a copy of the New 12th Eqitiy 
Text- Book, Samples of Exercises, and numerous interesting illustrated documents, 

The results obtained with the Oxford Shorthand are unapproached ay 
unapproachable. Circulars free. 

SB Adopted in Training Colleges and at P.T. Centre Schools. For Pupil Teachers, Scholarship, Certificate, and Matriculation Stuie, 
NOW READY. Fourth Edition. Crown 8vo. 380 pages. Price 3/6. 


| DESCRIPTIVE GEOGRAPHY 


A TEXT-BOOK PROFUSELY ILLUSTRATED WITH 

| ORIGINAL MAPS, DIAGRAMS, &c., &c. 
| WITH AN APPENDIX OF EXAMINATION QUESTIONS. 

| By SAMUEL BROOK, 


Head Master of the Senior Practising Schools, Westminster Training College. 





























The Young Lady who topped the last Scholarship Examination 
Used BROOK’S DESCRIPTIVE GEOGRAPHY. 


UNSOLICITED TESTIMONIALS. 
From an INSPECTOR’S ASSISTANT :—‘It is a thoroughly practical work by a practical man; matter, style, print, and maps are everything that on’ 

desired, and the diagrams cannot fail to be very helpful to the student.’ 
‘rom H. E. HULL, Esq., Head Teacher, Hackney P.'T. Centre, London School Board :—‘I have examined it, and consider it excellent. Mr. Brook a 


ec ere 





















: his Publisher may be prowd of oh an admirable book.’ 

; From H. HANFORD, Esq., Little London B — School, Willenhall :—‘T shall recommend it to the students of my Scholarship and Certificate Classes’ 

} From the Principal Midl nd Scholarship and Certificate Centre :—*‘We consider it a decided step forward in the treatment of its subject, and it should x 
; a large sale. We shall place it on our list.’ 











) JOSEPH HUGHES & CO., FROEBEL HOUSE, ST. ANDREW'S HILL, DOCTORS’ COMMONS, LONDON, B.C 
NOW READY. FOURTH EDITION. Price 3/6. 


nev” A New Grammar for Pupil Teachers, Scholarship, Certificate, and Matriculation Candidates. 


| THE ELEMENTS OF ENGLISH 


GHORGH BHACH, M.A. LL.D., 


Author of ‘A Series of Entertaining Readers. 

















Adopted in English and Scotch Training Colleges, London and Provincial (Board and Voluntary) P.T. Centre 
Schools, and the various Training Classes throughout Great Britain. 















o PINION 8S. 
: J. W. Wren, Esq., Head Master, Pupil Teachers’ School, Deptford (London | by questions of Pedagogism. We have examined it carefully, and can vouch fr 
School Board) :—* 1 think Dr. Bracn’s English an admirable book. It meets the | the accuracy of the statement in the preface, that it leaves no part neglecte! ® 
; wants of P.'T.’s better than any work I know. I shall certainly recommend it for | specting which the Education Department has propounded any query during & 
use here.’ past twenty years. Students therefore, of whatever grade, whether pupil tac 


F The Senior Lecturer (English Training College) -—‘ Admirably suited for | Sch larship or Certificate candidate, may buy the book, feeling perfectly sue 






its purpose.’ in it their wants will be met. Questions of difficulty are discussed 2 one o 
H Arcn. Fiemine, Esq., M.A., Head Master, Lossiemouth Public School, Elgin :— - 1 conclusions drawn which, though they smay not convince everybody, 8 

*l have examined Dr. Breacn’s ‘* English” with care, and introduce it at once to the author knows what he is talking about. 

P.T.’s and advanced ex-standard scholars as far and away the best text-book I can ‘The arrangement of the book, the type, and the binding, are among te bs 

put into their hands. Send on 10 copies.’ of their class. A very good feature is that which gives the derivation of = 
j The Teachers’ Ald | a —‘The arrangement and type are especially clear, | al terms in connection with the chapters where they are first -—_ rare 

she Mate of ane tions are particularly useful. ‘Taken altogether, the book | &° od feature is that which places the questions on the chapters imm +, od 

is theseudhie efficient.’ the chapters. Among these are many answered questio ms—models ¢) 

é answers should be.’ 
The Schoolmaster says :—* Dr. Beacn has produced a useful text-book for 








| 
wall Gondiineh on onan Geateateed Maan. ites deities ail atitietin ‘The work is evidently written by one who knows what he wants to si, ® 
— at ee ee oe * 4 - tof th . bie ; P 7z | Says it in a crisp, clear, and correct fashion. It will be a welcome addition © 
id wane. / yo e bene , ling ven - be ’ rth _— “A io = wna | libraries of those who are fond of books on English, and it will be found in 6 
ac, mais moms a a _— = y Specimen questions from vanous €X- | Woy suitable and sufficient for pupil teachers, college students, and candidates 
amination papers. The history of the language is well treated in a necessarily | Certificates, who often have to San i book.’ 
concise, but comprehensive manner.’ ofter ave to confine emscives to one boo 
. . hove 
The Practical Teacher «ay *This book has been written with a purpose, Joun Cameron, Esq., Rector, Technical College, Montrose, N.B.:— I hae 
viz., that of provicir text-book from which may be answered the peculiar ques- examined ‘ ‘Ele ynente of I nglish ” ‘and introduced it to my senior class, Ic 
tions set by examinin ies, complicated as they often are, in the case of teachers, | it admirable in matter and ‘arrangement.’ 





JOSEPH HUGHES & CO., FROEBEL HOUSE, ST. ANDREW'S HILL, DOCTORS’ COMMONS, LONDON, B.C. 
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THE PRACTICAL TEACHER. 





ga ADOPTED BY SCOTCH AND ENGLISH TRAINING COLLEGES. 
READY. (Fifth Edition.) Price 4s. 6d. 


UGHES’S DOMESTIC ECONOMY, 


Specially designed for Pupil Teachers, Students in Training, Certificate Candidates, 
and School-mistresses. 





‘cc. IL—HUMAN PHYSIOLOGY (Elements of). | Sec. IV.—PLAIN COOKERY. 


By WALKER OVEREND, M.D. (Oxon.), B.Sc. By Mrs. B,. W. GoTHARD, 
Gold Medallist in Cookery, & ec, 


(Lond.), Late Scholar of Balliol College, and | 
Deputy Lecturer on Physiology at St. George's | Sec. V.—CLOTHING AND LAUNDRY WORK. 





Radcliffe Travelling Fellow ; 
Hospital, London, W. By Miss MANN, 
*.* This Section is profusely illustrated by diagrams drawn and Lecturer at the Domestic Economy Training 
* engraved from original sketches by the Author. School, Liverpool, 
| 
ssc. IL—DOMESTIC HYGIENE (as per Stage I.| ¢.. vy]. HOUSEHOLD MANAGEMENT, EX- 


Sc. & Art Dept.). 
By EvizanETH J. MorFitt, B.Sc. (Lond.). | PENSES, AND INVESTMENTS. 
By Mrs. BURGWIN, 


BEC. I11.—PREPARATION OF FOOD FOR THE | Member of the Executive, National Union of 


CK. Teachers. 
By ALFRED CARPENTER, M.D., D.P.H., 
fens Examiner to the London and Cambridge Src. VII.—HOW TO MAKE THE HOME PRETTY. 


Universities. | By May Morris. 


Mer The Section dealing with Elementary Human Physiology has been included owing to the recommendation 


of the Royal Commission on Education. 


The first two Sections of the Book, therefore, exactly meet, in all respects, the requirements of the First or 
Elementary Stage in Hygiene. 


UNSOLICITED TESTIMONIALS. 


From the Lecturer on Domestic Economy at one of the largest London Training Classes.—‘I consider the work 
pcellent in every respect, and any student using it will have nothing to fear at the Examination. The section of Physiology is especially 
uable, as the science of food cannot be understood without it, and I know of no book which treats this properly. The subject 
batter is full, concise, and correct. What before could only be obtained by reading parts of many large works on the various subjects, 
here presented complete in the clearest possible manner. It is the only book which covers adequately the Syllabus for 
he Certificate Examination, and is undoubtedly the best work on this wide subject.’ 

















From the Science Demonstrator to a large School Board.—‘1 consider such a book should be in every school where Domestic 
conomy is taken as a specific subject. If such a book were available for reference by teachers, and was well used, the number 
ind quality of the passes in this subject would be largely improved.’ 

From a Head Inspector of Schools.—‘ A most exhaustive treatise on a very important subject.’ 

From the Head Master of one of the largest Pupil Teachers’ Centre Schools (London School Board).—‘This is just the book 


t the use of the P.T.’s. I have been carefully through it, and say, without hesitation, that it is the best book I know on the 
bject for the use of P.T.’s.’ 








PRESS OPINIONS. 

The Practical Teacher says :—‘ Never before, so far as we are aware, has the important subject of Domestic Economy been 
D thoroughly and effectively treated in a single volume as in the compact and substantial manual before us. The editor, recognising 
he composite and comprehensive nature of the subject, has adopted the somewhat novel plan of entrusting the different branches 
D different hands ; and he has succeeded in securing for each of the seven sections of the book a writer eminently qualified for 
he task undertaken, This manual, we feel sure, will not only be found to meet every requirement connected with its primary 
ee of preparing pupil teachers and students for passing the examination in Domestic Economy, but it will prove useful to 
bose teachers who have to teach the subject, and to the many housewives who have to put its teachings into practice.’ 

_ School Guardian says :—‘A new manual of Domestic Economy, the joint work of no fewer than seven different writers, 
- been recently issued by Mr. Joseph Hughes. It is primarily designed for the use of pupil teachers, students in training 
eges, and school-mistresses, but it covers a wider ground than that required of female candidates at the certificate examination, 
nd, moreover, contains so much sensible and useful information of general interest, particularly to housewives, that we hope it may 
eet with a wide sale.’ 
5, Educational News says :—‘It is impossible to peruse such a book without forming higher ideas of every-day life, and 

out acquiring a better knowledge of how to realisé them, than would otherwise be practicable.’ 

ane Scottish Leader says :—‘May Morris adds a lively sketch, which all ladies should read, on ‘‘ How to Make the Home 

- The volume is both neat and cheap, and should find a place in every family library.’ 

os Manchester Guardian says :—‘ Housekeepers of any degree of wealth might derive benefit from the hints upon domestic 

Scattered up and down the book.’ 

a Leeds Mercury says :—‘An admirable 
; = i add to the value of the book.’ 
bon 2 Manchester Examiner and Times says :—‘ This book will be very helpful to school-mistresses and pupil teachers, for 
eae rt > ow designed, but it will also be exceedingly serviceable to the young wife who may require reliable 

¢ ‘ So ( 


1 advice on the interesting subjects with which it deals. T he book is the best treat ise °o omes i 
cono n D m tic 
y that we have met with.’ 


manual either for the school-room or the household. Many helpful illustrations 






—_—_——» 


JOSEPH HUGHES & C0., FROEBEL HOUSE, ST. ANDREW'S HILL, DOCTORS’ COMMONS, LONDON, £.C. 
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XXi THE PRACTICAL TEACHER. 





Now Ready. Extra Cloth. Price 2/6. 


SCHOLARSHIP ALGEBRI 


With very numerous P.T. and Scholarship Examination Questions. 


BY 


w. TT. THOMPSON, B.A. (Lond.), 
Formerly Co-Director of the Birkbeck Training Classes. 


‘THE CLEAREST EXPONENT I HAVE EVER SEEN.’—ZLady Principal, The Princess Helena College, Ealing, W. 


AIM AND SCOPE OF WORK. 


This book is primarily intended to meet the needs of candidates for the Queen’s Scholarship Examination, the ( 
and Cambridge Locals, the Examination of the College of Preceptors, and of women students for the Certificate Ex, 
tions of the Education Department. 

The subject is treated in a popular and simple style. Rural pupil teachers preparing for the Scholarship Examinj 
who are not able to secure the good tuition which pupil teachers in town generally enjoy, will find this book, with it 
ind perfect graduation, its simplicity of exposition, and abundance of worked exercises, just the thing they need. Al] 
teachers will find it includes everything which may possibly be asked for at the Scholarship Examination. The solut 
simple and quadratic equations, in particular, is treated wiih a fulness found in no other treatise on Elementary Al 

he exercises include every single question set at the Scholarship Examination for the last fifteen years, a large num 
those set during recent years to both English and Scotch pupil teachers, and an abundant selection of examples fro 
University Local Examinations, the Examinations of the College of Preceptors, and the Certificate Papers set to 
students by the Education Department. 

A Principal of Training Classes writes: ‘1 beg to express my thanks for the copy of “SCHOLARSHIP ALGEH 
the work is just suited to young teachers’ requirements, and it will be my duty to advise my pupils to read frog 
well-designed mathematical aid.’ 

A Head Master writes: ‘It is excellent, and I shall adopt it here. We use your text books in Physiography 
class with much success.’ 


JOSEPH HUGHES & CO., FROEBEL HOUSE, ST. ANDREW'S HILL, DOCTORS’ COMMONS, LONDON, Ei 
For 1895 Code. 


A HEAD MASTER writes:—‘ They seem to me to be just the thing to give confidence at the coming Examinat! 


WILSON’S 


HREE R.'s TEST CARI 


For Standards Il. to VII. Price Is. per packet. 











One Packet—any Standard—sent post free for LAOd. in stamps. 
A Specimen Set (all Standards) sent post free for 4/- 








ADVANTAGES. 












These Cards contain, —On ene side: Arithmetical Tests for BOYS. 4. The Answers are correct, and may therefore be relied upon. 
3 ss GIRLS. a ap encarta es tig < Sila 
On the other side: “UNSEEN” Tests in READING. 5. The ‘Unseen’ Exercises in Reading and Dictation have been most 
_— , DICTATION. selected, many of them being actual Extracts given by H.M.L 


Vhere are 36 Cards in each Packet, with Answers, and a Book containing 6. The Teacher will have all the Exercises together in a small Book, gi 
all the ‘Unseen’ Reading and Dictation Exercises. with each packet. 

Che Arithmetical Examples are fully up to date, and embrace many of the ‘ 
Exercises most recently given. 78 per cent. are H.M.I. actual Tests, The ordinary difficulty in Examining children in ‘ Unseen 
und the remaining 25 per cent. are variations of these. will therefore be overcome. 


‘Over-haste in education is much to be deplored. Forced growth is seldom healthy; but in the hurry and worry of getting up 
for inspection the ingenuity of teachers is cultivated. The inventive faculty has been stirred about how facility of manipulation 
may be managed, and the test card of the Inspector has been matched by that of the instructor. If these are used to follow up 
wisely-given and well-graded teaching, they are most useful; but if employed only in stimulating the art of passing, they are # 
misused. The cards before us, of which Standards II.-VII. have come to hand, are judiciously varied and ingeniously arranged. 
metic on one side, and Reading or Dictation on the other. They may thus be used in class teaching or in individual testing, 
great many permutations may made effective in securing revision. They could be advantageously made use of for silent 
the eye of a pupil teacher while the master or mistress was engaged in oral instruction. The skill displayed in their @ 
commendable, and their matter is excellent. Small keys are furnished with each series.—-EDUCATIONAL NE 





Price IAs. per Packet. The Cheapest Cards ever Published. 


SPECIMEN SET SENT POST FREE TO ANY TEACHER FOR 4s. 


JOSEPH HUGHES & CO., FROEBEL HOUSE, ST. ANDREW'S HILL, DOCTORS’ COMMONS, ‘LONDON, BA 
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JOSEPH HUGHES & CO., Froeser House, St. Anprew’s 


npDREwW’s Hitt, Doctors’ Commons, E.C. 
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RECORY’'S GEOGRAPHICAL WORKS. 








wn Syo., 420 pp. NEW AND ENLARGED EDITION (SEVENTH). Price as. 6d. 


INCOMPARABLY. THE BEST ELEMENTARY PHYSIOGRAPHY EVER PUBLISHED. 


LEMENTARY PHYSIOGRAPHY, 


WITH NUMEROUS ORIGINAL ILLUSTRATIONS, 
By R. A. GREGORY, 


n Lecturer; Honours Medailist in Phys: sap. y; Formerly Computor to Solar Physics Commitice, The 
4} P 


nce, South Kensington ; Fellow of the Royal Astronomical Society ; Foreign Correspondent of the 
‘Revue Générale des Sciences.’ 


UNSOLICITED TESTIMONY OF EXPERTS. 


A u ONDON SCIENCE WRITER AND LECTURER says :—‘ Gregory's 
ok on Physiography és truly excellent, and meets all the wants of the student in a 
ghly workmanlike way.” 


JOHN R. M: ALEY, Le turer on Physiography, Poplar, E., writes >=‘ Shall 


leachers’ School, Tra: 


and intend to use it 3 





1.), Central Higher 
















= certainly recommend it this season. 
mms (ross, Lie - rac ; . , ; . 
i - ad it to supersede the JAS. WALLIS, Esq., St. Thomas Charterhouse Pupil Teacher Centre, Goswell 
tts 7 es Road, E.C., writes :—* Its great feature is the splendid way in which the Physical 
yl, Hanley, writes :— and Astronomical ¢ jeography is ueate j.’ 
t is certainly a more complete 1AS. WAUGH, Esgq., B.A., Higher Grade School, Howard Gardens, Cardiff, 


the subject.’ 
Macduff, wrtes>— I have now car 





—* IT am so pleased with it that I intend to introd: 
} 


: ice it into my school, - It 
is just such a book as [ have wished for a long time—on 
ly 


simple enough to be used 











hesitation in saying that it is one of the ! t as a Geographical Reader, and at the same time j st condensed enough to 
make stitable answers to the science questions, I am particularly pleased with the 
B.A., B.Se., Lecturer on Physiography, Tech- = nomical part, Your manner of dealing with this difficult section of the 
t | have seen. shall recommend it yllabus, and the accompanying illustrations, are-capital.’ 
Board School, Leeds, writes :—* As a teacher T. BASTOW, Esq., B.A., B.Sc., Head Master of the Shipley Technical 
vith pleasure the publication of such a work Schools :—* I am excec sly pleased with’ Gregory's Physiography, and shall 
, certainly bring it into use in my classes.’ 
Physiography, Sowerby Bridge >—‘ The on ‘ . — 
eet TS a GEO. TURNER, Esq., Science Lecturer, St. Paul’s School, Middlesbre’, 
S 1, Newark, writes :—‘ Consider it an wt >—* I beg to thank you very warmly for the excellent work on Pp hysiography 
that this very evening I received a not me you 1s ent me. I think very highly of it, and shall use it in our Physiography clas: 
hy at the University College, Nottingham, thus year. 
gt recommending me to adopt it. I shall certainly THOMAS SCALLAN, Esq., Temple Street Science Ss chool, Sligo, writes = 
‘ 


Superior to any other text-book I have seen on the subject. 





Now Ready. Third Edition. Price 4s. Illustrated, Post Free, 3s. 


DVANCED PH YSIOGRAPHY. 








By R. A. GREGORY, F.R.A,S., «¢ J. C. CHRISTIE, _F:G.8s; 





ity Extension Lecturer. Lecturer in Geology at ihe ? Technical College 
| INICLE savs :—* We are a! and g yod, and the book is 1 ind i, and t work of an able teacher all 
y Mr. Richard Gregor; 1 « , 
thor. ‘I volume ther, 'N. bent be TRE, August roth, 1893, says :—‘ We confidently recommend the book to 
1 th There is nothing vcr of | t of teachers, ~ it is certainly one of the most excellent expositions of the 
rhe o } . 





ul jointe d, and the style subject we have yet seen 


ent chapters upon Ul . Ty W. PIPER, Stu Katherine’s Training College, Tottenham, says >‘ We 
and illustrations are numerous | sl! hall at once mt it at the ( ge.” 











Now “Ready. Extra Cloth. Price 43s. 6d. nett. 


ONOURS PH YSIOGRAPH Y. 








By R. A. GREGORY, F.R.A.S., 
awp =H, G. WELLS, B.SC, LOND,, 


Lecturer in y at the University Tutorial College; Third in Honours in Geology an : graphy at B.Sc.; Fellow of the 
Zoological Society ; ~Patiow a Honours) and Dorehk Scholar of the Colsege rf Preceptors. 





neofH.M.I find several questions for the Scholarship Examinations, 1891, taken verbatim from Gregory’s book. 
ADOPTED IN TRAINING COLLEGES AND P.T. CENTRE SCHOOLS. 


SIXTH HDITION. Orown 8vo. Extra Cloth. Price 3s. 6d. 


PHYSICAL AND ASTRONOMICAL GEOGRAPHY. 


r Pupil Teachers and Scholarship and Certificate Candidates. WITH ORIGINAL ILLUSTRATIONS. 
OPINION S. 
ayo « EDUCATIONALISTS OF THE DAY THE ROYAL COLLEGE SCIENCE MAGAZINE says :—*‘ Astronomical 


s simply magnificent. | snd Physical phenomena are dealt with in such a chmprehensive, simple, aod 
| 
| 





— ; ‘ta turer on Geography, Pupil Teachers’ School, | accuraté manner, as must ft once re mend it to pupil teachers and schol larship 
sree tes :—‘] have no hesitation in saying that the book | students, for whom it is prim irily intended. Teachers of Elementary, and even 
should be proud of it. I shall certainly recommend | advanced Physiography, would do well to adopt it as a text-book; while our own 

the hands of those for whom it is especially written, | students would find the Astronomical portions particularly helpful at the end of 
graphy. The illustrations, type, and style of pub- | their first year. The style is lucid, and easy for Elementary students to under- 
li.’ stand; the numerous illustrations and diagrams are excellent. A recapitulation at 

RESPONDENT says :—‘ This Manual begins with | the end of each chapter will be found very useful for examination work.’ 

various lineal, angular, and superficial measurements NATURE says >—‘ The general conception and arrangements of this volume are 

“ vith a short classification of the races of mankind. | very good, and the same may be said of the detailed treatment of most of the subjects 
: n 1 lucid; the matter good and well chosen; the | discussed. The chapter on therotation ofthe Earth and consequent phenomena is ex- 
ily instructive (¢.¢., those illustrating the causes | ceedingly good, as is the follow ing oné on its revolution. The account of eclipses and 

oe, the Printing is clear; the binding, and execution of | of the tides is exceedingly good, and well calculated to render these phenomena 

a be : and at the end = most of the eighteen chap- | intelligible to learners.: ‘The chs apters on the atmosphere and its movements are also 
= ied, there is a useful summary of the contents of the | clear and instructive, as are those on oceans and ocean currents. ‘The numer us 


illustrations are clear, and elucidate some of the more difficult problems discussed. 
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LONDON MATRICULATION EXAMINATIIN. 


JUNE 1895. 



































University Correspondence College Student 
WERE SUCCESSFUL AT THIS EXAMINATION, 


PEL LL IP LPP PLL PPP LPP APL 


CLASSES FOR MATRICULATION, JANUARY 1896, 


For those who have failed at the recent examination, a Short Course for January 1896 is provided, in which wom 


begun at any time by ungement. Fee for all Subjects, £3 13s. 6d. Single subjects cannot be taken. Olasses in thea 
Course (January and June 1896) commence August 3ist, and for June 1896 on September 28th. 








SPECIAL OFFER.—A FREE COPY OF THE MATRICULATION DI fORY (containing full Solutions to the 
] 1 Adv I ] ks, i ling Special Subje 1896) wiil be sent free to all Private Studénts whom 
i for examination in Jannary or jt ine 1896 Application must be made to the Secretary, 
Hiouse, ¢ 





INTER. ARTS AND SCIENCE AND PRELIM. SCl., 189% 
Classes in the Ordinary Course commence September 7th. All fees are strictly ifclusive and payable as arranged om 


Siudents may join a Class which has already started by making arrangements for having back Lesson 
Prospect i rs of Cla , Guide to Matriculation, or any Arts or Science Examination, post free on applicaiiel 
THE SECRETARY, Univ. Corr. Coll. London Office, 32, Red Lion Square, London, W.C. 
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Che University Tutorial Series, 





isi at SHEL TS FOR MATRICULATION, 1896. 


ANUARY 1 FOR JUNE 1896. 


Ovid.—Heroides !., I!., ill., V., Vil., XII. Edited by | Cicero.-De Amicitia. [Edited by A. H. ALLCROF 
A. H ‘ : B. J. Liayves, M.A. Lond. ©xon., | W. F. Masom, M.A. Lon 


{} 





and | in Classi | PART I.—Inrropuctioy, Text, and Notes. 16.4 
PART L.—I , Text, and Notes. 2s, 6d. PART IL—A VocasuLary (in order of the Texow 
PART I . order of the Text), with Test | Pavers, Juterleaved. 18. 

a pep PART IIL—A Crose TranstatTion. 1is® 
PART Il \TION, 18, 6d. Tue Turee PARTS IN ONE VoL. 3s. 
ry \ 4s. 6d nt of the several sections is clew sely epi 

work : imum of words, is annotati refer preciscly to the points tiring ¢ rasnimat, 
shoe , m | st = * ms to | of alk ns t rical incidents Gr pnllen opin (ucational M 
t ec = 


| Cicero. —In Catilinam II}. Edited by A. Waves 
] versity ¢ respondence Press, this book is a M.. ‘VEY Gol d Medallist in Clas ‘ 


ith the above in price and -ment of pal 

I n © tex 
Roripides. -~Andromache, Edited by 1 Ga : 
Xenophon. Anabasis Vil. A CLose TRANsLATION, By In riom; Text, AND NoTEs, 8s. 6d. A Cuoas ‘ 
po , _ is. 6d. rION, 4s. 6d, THe Two Parts 1n One VoL, & Teach: 


COMPLETE CATALOGUE “~~” > aah ae Fam eens FREE ON APPL 


London: W. B. CLIVE, Univ. Corr. Coll. Press. Warehouse: 13, Bookseller 
Strand, W.C. 












COUPON PRinrep ny Eyre & Srorriswoont, Wer Majesty's Printers, Downs Park Ki ~e 
: « ST. 
PRACTICAL TEACHER PUBLISHED BY THE PROPRIETORS, Jossrn Hucues & Co,, at Frorpgn House, 9% 
SEPTEMGER 1895, Docrors’ Commons, Lonpon, EC. 






















